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PREFACE 


The: sub-title of this little volume indicates that prac- 
tically all the processes involved in the cultivation of 
jute plants, the extraction of the fibre, and the trans- 
tormation of the fibre into useful commodities, have 
been considered. In addition, every important branch 
of tins wide industry is liberally illustrated, and the 
description, although not severely technical, is suffi- 
ciently so to enable students, or those with no previous 
knowledge of the subject, to follow the operations 
intelligently, and to become more or less acquainted 
with the gimeral routine of jute manufacture. As a 
matter of fai't, the work forms a medium of study for 
textile students, and a suitable introduction to the more 
detailed literature by tjie authors on these textile 
subjects. 


March, 1921. 


T. WOODHOUSE. 
P. KILGOUR. 





= \1)AM’S PATKNT Sll KKT-II50N' \n{ UKNDS 

i \ND JPNCTKINS. 

= IMPKOVEI) VLL STKKL ])rST (’() I.I.K( I'KRS 

S AI)\>r.S PATENT DPST JnKF!J': 

= A1)\M'S PATENT TONK’ PROPEIR.Kll \NI) DlRKCl’ 

= DRIVKN RLEC'I’lllC MOTOR CONIC R\SE SUCI'ION 
= E\NS 

= CONTRACTORS AND M ANUF \(TC RRKS OF \1R CCRRCNT 
S CONVEYERS FOR SAM MILI.S, PAPER MII>LS, 

= LlNOl^ECM WORKS, ( ilFMICVI WORKS, K I'C 

q 

E INDUSTRIAL DUST CONTROL 

= ECONOMY IN BHr Oh FANS 

~ Ef]icten<y of ( ollcdion and Air Purification 


= DESIGNS MADE TO SUIT ANY SPECIAL MACHINE OR OPERATION, 
S WITH PARTICULAR REGARD TO NON-OBSTRUCIION OF 

S NORMAL WORKING CONDITIONS. 


niiiiniiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiriniiniiHimiiiiiiimiiiiimiiiiimiiiiMiiiiiinmiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiimiiiHE 



CONTENTS 


I IT VP v\( r 

]’R]iFACP: . . . . . \' 

I INTRODUCTORY 1 

II. CULTIVATION ...... 5 

III RETT 1 NO 11 

IV ASSORTING AND DA IT NO JUTI- FIDRE . . 15 

V. MILL OPERATIONS , . . .25 

VI. BATCHING 33 

VH. CARDING 42 

VUI. DRAWING AND DRAWING FRAMES . . 52 

IX. THE ROVING FRAME . . . .58 

X, SPINNINTr ..... 64 

XI. TWISTING AND REELING . . . .69 

XIT. winding; ROLl.S AND COPS ... 74 

XIII. WARPING, BEAAIING AND DRICSSING . . 84 

XIV. TYING-ON, DRAWIN(,-IN AND WEAVING . 99 

XV. FINISHING 113 

INDEX 131 



JAMES F. LOW & CO. 

inaiTED 

MONIFIETH FOUNDRY 
MONIFIETH, SCOTLAND 


Specialists in the Manufacture of 

MACHINERY FOR 
PREPARING & SPINNING 
JUTE, FLAX, HEMP & TOW 

WITF.KL (iKAI{L\(i y\L1; KINDS, 
ALSO BHASS ND('KS AKM)STDDS IA)R 
SriNNINCJ AND JtOMND DBAMDS 

SOLE MAKERS OF 
Orr’s Patent Jute Root Opener, 
Spence’s Patent Jute Root Comber, 
and the 

Prause Mechanical Doffing Spinning 
Frames 


COMPLETE PLANS & ESTIMATES 
SUPPLIED FOR MILLS 

Telephone : 1 Monifieth Telegrams : “ Low, Monifleth ’ ’ 

Codes; A.B.C, (5th) and Marconi 


ILLUSTRATIONS 


IK.. ru.iL 

1 NA'IlVl.S l>LOU(iHIN(. THI-. (.ROUND . . 8 

2 BREAKING UP TUE SOIL OR “ LADDIOUNC. ” . 9 

3 PHOTOMK'ROGRAPUS OF (. ROSS-SE(/riONS OF A 

JUTi: PLANT . .... 13 

4 NAITV]{S ('ARRYlN(i SMALL BALES OF JUJE FIBRE 

FROM BOAT 10 PRJ- SS-IIOUSE . . .17 

5 NAIIVICS BALIN(. JUTF. FIBRl'. IN A WA'i SON- FAW- 

CETT CYCLONE PRESS . . . . .19 

6 VESSEL LADEN Will! JUIE A'l (jUAY-SlDE 

ADJOINING TU'IT SHEDS IN DUNDEE HARBOUR 21 

7. HARBOUR I'ORJERS RICMOVING BAl.T.S OF JUTE 

FROM Vl-.SSEl, SHOWN IN IHG 6 . . .23 

8. BALT. OPENER (MESSRS URoUHARl, LINDSAY' & 

CO , I.TD ) .... 28 

9 BALE OlHiNl'.R (MEsaRS CHARLES PARKER, SONS 

& CO , LTD) 30' 

10. HAND-BATCHIN(. DTH’ARTMEM WITH UNPRJ.J^ARED 

AND I>R1'.IC\RT.D FIBRE . . . 34 

11 SOFTENING MACHINIC WI'lHOUl BA'lCIilNG 

APPARAIUS . .... 36 

12 B\TCHIN(r APPARATUS. . . . . .38 

13 SOFTTNING MAC HINT: WIJH HA I CUING APPARAIUS 40 

14 MODi’.RN bri:akt:r card . . . 44 

15 FINISHER CARD WLIH DRA W 1 NG-HT.A I ) . . 47 

16. WASTE LT.AZER ... .50 

17. PUSH-BAR DRAWING FRAMi: . . . 54 

18 ROVING FRAME ..... 59 

19 FAIRBAIRN’s ROVINC. FRAME IN WORK . . 61 

20 AN INDIAN SPINNING FLAT . . . .65 

21. A LINE OF SPINNING FRAMES .... 67 

22, BOBBIN WINDIN(“I MACHINE (FROM IIANKs) 7^ 

23 ROLL WINDER FOR LARGE. ROLLS ... 78 

24. ROLL WINDING MACHINE (FROM HANKS) . . 80 

25 COP WINDING MACHINE (MESSRS DOUGLAS 

FRASER & SONS, LTD.) . . . .81 

26 COP WINDING MACHINE (MESSRS. URC^UyAK T, LIND- 

SAY & CO., i'TD.) . . . . .'82 

• 

IX 

(1462U 



ILLUSTKATIONS 


27 A KOVV OF MODERN WARPING MILLS . . 85 

28 POWLR CHAIN OR WARP LINKING MACHINE . 88 

29 WINDING-ON OR DRY REAMING MACHINE . . 91 

30 A M0DI-:RN yarn-dressing machine WIIH SIX 

sn: AM-HICATIG) ( YLINDI'.RS . . .94 

31 DRI.SSIN(. MACHINE FOR PRIvPARING TWO WARPS 

SIMULTANEOUSLY . , . . .95 

32 SIX DISlINCT KINDS OF lYPICAL JU'ilo LARRIC S 101 
35 POlNT-P\PER DICSIGNS SHOWING WIUWES FOR 

VARIOUS CLOIIIS ..... 103 

34 DIAGRAMMATIC VIEWS OF THE SfRUCTURl-. OF 

PLAIN (TO III . . . . . . 103 

35 WEAVINCi SIIP.I) WITH RFLT-DRI VL.N I OOMS . 105 

36 LOOMS DRIVEN WITH INDIVIDUAL MOTORS . 106 

37 DOBRY LOOM . . . . . .108 

38 BRUSSELS ANp WILTON CARPT.l LOOM . .110 

39 THlv OLD WAY . . . . . .Ill 

40 'I HE NEW WAY . . . .Ill 

41 CROPPING MACHINI-. \[ WORK . . .114 

42. DOURLT. CROPPING. MACHINE . . . .115 

43. DAMPING MACH INI'. . . . . .116 

44 CALENDI'.R . . . . . . .118 

45 HYDRAULIC MANI.LL ..... 120 

46 FOLDING, LAPPING. OR PLICA 1 IN(r MAC HINL . 122 

47. CRISPING, CRICASING, OR RIGGING MACHINIC . 124 

48 SEMI-MECIIANK AL RAG OR SA^ K CUITINC. 

MACHINE . ..... 126 

49 OVERHICAD (LAING) SAC K SEWINC. MAC HINE . 127 

50 SACK PRINTING MACHINIv .... 129 




THE JUTE INDUSTRY 

FROM SliFD TO FINISHED CLOTH 


(HAPTKK 1 

IXTKODU^.lOKY 

fpiE five mam fibres iHed for ordiiairv b'xtik' purpose's 
are cotton, flax, ]iile, silk and wool , m tins group jute 
lias been considered m general as liemg of the k'ast 
value, not only m re'g.ird lo piu'e, but also m regard to 
utility. It IS only undiu' plu'noirK'iial conditions which 
arise from a great upheaval such as that which took 
place' elurmg the world’s great war from 1914 onwards 
that, from a commercial pemit of view, the extreme 
importance' e)f the ]ute fibre* and its products are fullv 
realized. Millions of sanel bags were* made from the 
year 1914 to the year 1918 solelv for military purposes, 
while huge Cjuantities of jute cloth were utihzeel as llie 
covering material for fooel stuffs of various kinds, thus 
liberating the other textile fibre's and cloth for equally 
important purposes It is on recorel that in one short 
period of fourteen days, 150 ,'000,000 sand-bags were 
collected, packed gnO despatcheel froimDundce to be used 
as protective elements m various ways and seats of 
conflict. 

A glance mb) the ree-ords of the textile industries 
will reveal the'fhict th.it the jute fibre was practically 
unknown m these islands a hundred years ago. 
Unsuccessful attempts were certainly my.de to import 
the fibre into GreiW. Britain m the latter part of the 
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18th century, and it lias been used in India for eentiirieb 
in tlie making of cord, twine and coarse fabrics, because 
the fibre is indigenous to that country. And since all 
the manufacturing methods there, for a considerable 
time were manual ones, the industry- -it such it could 
be called — moved along slowly, providing employment 
only for the needs ot a small section of the community 
on the Eastern shores 

The first small imports of jute fibre wi're du(' to tlu; 
instigation of Dr. Roxburgh and the hiast India Cornjiany, 
but it was only aftcT rcjicated requests that any attempt 
was made to utilize the samples of jute for practical 
experiments The fibn' was so unlike any of th(' 
existing staples that those interested m textiles were not 
anxious to exiieriment with it, but ultimately they 
were persuaded to do so ; these pc'rsi^tent requests 
for trials, and the interest which was finally aroused, 
formed the nucleus of the existing inqiortant jute 
industry. 

Apart from the abova^-mcntionc'd elforts, the intro- 
duction of the jut(' hbre into Great Britain was delayed 
until 1822, when th(‘ first small consignment reached 
Dundee —now the VVcsti'rn home of the jute industry. 
This quantity was imported into this country with 
the special object of having it treated by mechanical 
means, much m the saim^ way as flax fibre was being 
treated. At this period Dundee was a comparatively 
important textile centre m regard to the spinning and 
weaving of flax and henq) ; it was, in consequence, 
only natural that the longer, but otherwise apparently 
similar and coarser, jute hbre should be submitted to 
the machinery in vogue for the preparation and spin- 
ning of flax and Inanp. When we say similar, we mean 
in general appearance ; it is now well-known that there 
is a considerable difference. bet ween jute hbre and those 
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of henij) and flax, and liencc the modifications in pre- 
paration winch had ultimately to be introduced to 
enable the jute fibre to be successfully treated. These 
modifications shall be discussed at a later sta|:^e. 

It might be stated that wink* only 368 cwt. of jute 
fibre was rcjiorted as being shipped from Calcutta to 
this country in 1828, thi' imports gradually increased 
as time passed on Tlu' yarns which were made from 
the fibre were heavier or thicker than those in demand 
for the usual types of cloth, and it was desirable that 
oth(T types of cloth should be introduced so that these 
yarns could be utilized About the year 1838, represen- 
tatives of the Dutch (iovernment placed comp<irative]y 
large orders with the manufacturers for ]ule bags to 
be used for cairving the crop of cotti'e beans from 
their West Indian possessions d'he subseijuent ra[)id 
growth of the industry, and the demand lor newer 
types of cloth, are piahaps due more to the above 
fortunate expcTiment than to any other circumstance. 

By the year or season 18S0--51, the British imports 
of jute fibre had increased to owv 28,000 tons, and they 
reached 46,000 tons m the season 1860-61. Attention 
meanwhile iiad been din'cted to the possibility of manu- 
facturing jute goods by machinery m India- -the seat 
of the cultivation and growth of the fibre. At least 
such a probalnhty was anticipated, for in the year 
1858 a small consignment of machmery was despatched 
to Calcutta, and an attemjit made to produce the 
gunny bag^ wliiclg were typical of the Indian native 
industry. 

The great difference between the more or less unorgan- 
ized hand labour and the essential organization of modern 
mills and factories soon becami' apparent, for in the 
first place it was difficult to induce tlu' lUitives to remain 
inside the works.durmg the jieriod of training, and 
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equally difficult to keep the trained operatives constantly 
employed. Monetary allairs induced them to leave the 
mills and factories lor their more usual mode of living 
m the country. 

In the fac(' of these dilficulties, howc'ver, the industry 
grew in India as wc'll as in Dundee. For several years 
bc'fore the war, the quantity of raw jute fibre brought to 
Dundee and otlu'r British jiorls amountc'd to 200,000 
tons. During the sanu' period prect'dmg the war, 
nearly 1,000,000 tons were exported to various countries, 
while the Indian annual coiisumjition due jointly to 
the home industry and the mills m tlu^ vicinity of 
Calcutta — reached the same hug(' total of one million 
tons 

The growth ol the jute industry m several parts of 
the world, and consecjiuaitlv its gradually increasing 
importance m regard to thc' jirodiudioii of yarns and 
cloth for various purpose's, enables it to be ranked 
as one of the important industries in tlie textile group, 
and one which may perhajis attain a much moie impor- 
tant position m th(' near future amongst our national 
manufacturing jinx'esses As a matter of fact, at the 
present time, huge extensions are contemplated and 
actually taking place m India. 



CHAPTER TI 


CULTIVATION 

Botanical and Physical Features of the Plant. Jute 
fibre is obtained from two varieties of plants wliieli 
appear to differ only in the shape of the fruit or seed 
vessel. Thus, the fruit of the variety CorcJiorus Cap- 
sularis is enclosed in a capsule of approximately circular 
section, whereas the fruit of the variety CorcJiorus 
Olitorius is contained m a pod. Botli belong to the 
order Tiliacea, and are annuals cultivated mostly in 
Bengal and Assam. 

Other varieties are recorded, e g the CorcJiorus 
Japonicus of Japan, and tlie CorcJiorus Mompoxensis 
used in Panama for making a kind of tea, while one 
variety of jute plant is leferred to in the book of Job as 
the Jew's Mallow ; this variety C. Oliiorius, has been 
used in the East from time' immenjorial a^ a pot herb 

The two main varieties C. Capsular is and C. Ohiorius 
are cultivated in Bengal for the production ot fibre, 
while for seed purposes, large tracts of land are cultivated 
m Assam, and the seeds exported for use principally 
in Mymensingh and Dacca. 

The above two varieties of tlie jute plant vary m 
height from 5 to 15 feet, and, m a normal season, reach 
maturity in about four months from the time of sowing. 
In some districts the stems of jute plants are some^- 
times rather dark in colour, but, in general, they arc 
green or pink, and straight with a tendency to branch. 
The leaves are alternate on the stems, 4 to 5 inches in 
length, and about 1 \ inches in breadth with serrated 
edges., Pale yellow flowers spring ^rom the axil 
•5 
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(axilla) of tlu' leaves, and there is an abundance of 
small seeds m the fruit which, as mc'ntioned, is 
('haractiaastic of the variety. / 

Wlule many attempts have bec'ii made' to cultivate 
jut(' plants m various parts of the world, tlu' results 
s(H'm to mdicati^ that th(' lU'ci'ssary coiiditions for the 
successful cultivation of tluan an; completely tullilled 
only m the Bengal area, and the geographical position 
of this provmci' is mamlv n'sponsibk' for these- con- 
ditions On r(‘lerrmg to a maj) of India, it will be- seen 
that Be-ngal is din-ctly north of the bav ot that name, 
and is bounded on the north bv tlu- great Himalayan 
mountains. 

During IIk- winter jie-riod when the prevailing winds 
are from the north, hirge areas of the mounlamous 
regions an- covered W'lth snow, but whu-n the winds 
change and come irom the south, and particularly 
during the wairnK-r weather, the moist warm air raisi-s 
the general tem|)(‘rature and also melts miu'h of the 
snow on the moimt<im tracts, d'he ram and melted 
snow' swc'll the two gieat rivers on the east and wc-st of 
Bengal- -the Patna <ind the Jhadimaputra and the 
tiemendons volume of water ('arries down decayed 
vegetable and animal matter w'hich i*- ultimately sju'ead 
on the Hat areas of Px-ngal as alluvial d(‘[)osits, and thus 
provides an ideal layi-i of soil for the propagation ol the 
jute plants. 

The cultivation of land for the growung of juti- jdants 
is most extensively conducted in the centres bordering 
(^n the courses of tin- rivers, and particularly in 
Mymensmgh, J)acca, Hooghly and Pabna, and while 
90 per cent, of the fibre is produced m Bengal, Orissa 
and Bihar, then- is 10 jrer cent, produced outside these 
areas. 

The Corchorus Capsnlaris variety i;* usually cultivated 
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111 tlio liif^luT and riclun* soils, while tlu‘ Corchoru'^ 
OlitoriHS 'variety most suited for the lowi'rdying 
alluvial sods, and to tlu^ districts wlii're tlu' rainfall 
is irregular ; nuha'd, tlu' d'. Oliiorins mav Ix' grown in 
certain other districts of India, which appear (piite 
unsnitabk' for tlu' C Capsiilans. 

ddu' f.irming opiaaitions in India ari' rather simple 
w’hen compari'd with tlu' <'orrespondmg opiaaitions m 
tills country ; then' is ('vidi'iith' not the same' necc'ssity 
for extensive working of tlu' Indian sod as then' is tor 
the lieavier lands ; another n'ason for the primitive 
Iwastern methods m<iv Ix' th(' absem (' of horses. 

'The ploughs are made of wood <md faced with iron, 
Bulkxiks, m teams of two or mon', .ire harnessed to tlu' 
[dough as showai m Fig 1 when' a field is Ix'ing ploughed 
as a preliminary jirocess m jute cultivation I he 
Imllocks draw the plough m imu'li the same w'ay as 
horses do m this eountry 

The operation of ploughing bri'aks up tlu' sod, w'lnk' 
the rough clods ma\' be broken by hand mallets or by 
the use of tlu' “ hengdia ” -a pu'cc' of tri'c boll harni'ssed 
at the ends to a pair of bidlocks 

The breaking uj) of tlu' kind prep.ires it for the cleaning 
process whicli is performeil bv w'hat are ternu'd 
“ ladders ” ; thesi' ladders are made of a few bamboos 
fixed ('ross-wise and ])rovi(k'd with projecting pins to 
scratch or open tlu' sod, and to colk'ct the roots of the 
previous crop ; they .un' the {'quiyak'iit of our harrows, 
and may be used rej^i'atedly during the wantt'r and 
spring seasons so that a fine tilth may be pnxluced. • 

When manure is essential, it is applied m the later 
ploughings, but other largi' areas have artificial or chemi- 
cal manures added at similar stages m the procc'ss. 
Farm-yard manure is preferri'd, but castpr-caki' and tlx' 
wcater hyacinth — weed ^constitute good substituti's. 
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After tlie soil lias been satisfactorily prepared, the 
seed IS sown bv hand at the' period wlncli appears most 
suitable for the ])art]eii]ar district The usual sowing' 
time is from Ivbrnary to the end of Miiy, and even in 
June m sonn* districts where lati' crops can be olitained. 



Fig 1 

NATIVl-.S PLOUmilN'C, I 111: (iROUNO 

There are early and lati' v.irudies of the plants, and a 
carefully judged distribution of tlu^ varieties of seed 
over the districts for the growing period will not only 
yield a succession of crops for easy harvesting, but will 
also help the farnuT in the selection of seeds for other 
areas where atmospheric conditions differ. 
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It is a good practice, where possible, to sow the seed 
in two (hreidions at riglit angh's to each other, and thus 
secure as uniform a dislribution as possible. The 
amount of seed used depends partly upon the district, 
and in general from lOlbs to 30]bs per acre arc sown, 
d'he seed may cost about 8 annas or mori' per ser (about 
2 lbs.). 

Idants should hv specially cultivated for the jiroduc- 
tiou of seed m order to obtain the liest results from these 



BRJCAKJNt. UP rni' sou., OR '■ r.ADDl-lRINO " 

seeds for fibre plants. Many of the ryots (farmers) use 
seed which has been collecb'd from plants grown from 
inferior seed, or from odd and often poor ])lants ; tlu'y 
also grow plants year alter year on tlu- same soil. The 
iibres obtained, as a rule, and as a result of this method 
of obtammg seeds, gradually deteriorate , much better 
results accrue when succession of crops and change of 
seed are ('arefully attended to. 

If the weather conditions are favourable, the seeds 
will germinate in ^ to 10 days, after which the plants 
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grow rapidly Hk' boat and showers oi ram ('oml)incd 
soon form a crust on tlie soil whicli slionld be broken ; 
tins IS done by means of another ladder ])rovi(led 
with long pins, and log 2 illustrates tlu' opeiaition in 
process. 'This second laddering process opens np the 
soil and allows the moisture and heat to ('liter. I'lu' 
young plants aia^ now thmncd, and tlu' ground wia'dc'd 
periodicallv, until tlu' jilants rcaich a snllicicnt lu'ight or 
strength to prc'xent tlu' wi'c'ds from sprc'admg. 

'rh(‘ spac(' lK‘tw('('n tlu* growing jilants will vary 
according to the iX'gion , if there is a tendenev to slow 
growtli, th(Te is an abnndam'e of plants ; wlu'reas, the 
thinning is most s('V(tc' where the ]')lants show pros])('('ts 
ot growing tliK'k and tall. 

In a normal season tin; plants will reaidi maturity m 
about to 4 months from tlu' time ol sowing. Although 
diflercnt ojimions are hc'ld as to the best time for har- 
vesting, that when the fruits are si'ttmg appc'ars to be 
most m favour ; plants haiwestc'd at this stage usuallv 
vield a large (piantity ol good tibia' winch ('an Ik' 
perfectly cleaned, and which is of good spinning quality. 

The ])lants are cut down b\' hand and with home-mad(' 
knives ; m geneiad, these kniv('s aie of criuh' manu- 
facture, but they ajipear to be (juite suitable for the 
purpose A held of lute jilants la'adv tor cutting will 
certamlv form a delightful jiK'ture. but the jirospect 
of the operation of cutting mdu'ati's a formidable 
jiiece of work since it requua's about 10 to 14 tons of 
the green crop to jirodiK'i' about 10 to 15 cwt. of clean 
(Iry fibre 
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RFT11N(, 

'Pill': nK'tliod ()1 sfparalini; Uu' bast (m vvliicli the 

fibres are (.anPxHlded) from tlie stiaii of the |)lant recjiiircs 
a l.iri^e siip])]y ot watiT, siikx' the plants must be roiii- 
pK'telv submerged m tlu' wati'r lor a period varyirii; 
from 8 to 80 days ; siu'h tiiiK' is dc'peiideni U[)on the 
period of tlu' vear and n]X}n the district in which the 
operation is pei formed 

'PIk; above operation ol (hdaclmiy the bast layer from 
th(' stem is t(‘chnic.dly known as “ ladtiny/' and a yood 
type of rettmy or stiH'jimy pkici' is <in oll-sid of a run, 
branch, or stnnnn where' th(' water moves slowly, or 
('ven n'lnams at rest, dnriny the time the plants are 
iindi'r treatiiK'nt. 

O'lu' (.hsinti’yration ol I he ''triudural p<irt of the plant 
is due' to a bai'tenal action, anei yas i^ yi\'en ott dnriny 
the' operation 'Phe tarnier, or ryot, and his men know' 
what proyre'ss the actimi is makiiiy by the' piesence' ot 
the air bells which rise' to the* snrtace' ; wdii'ii the forma- 
tion oi air be'lls ce'ase's, the' me'n examine the plants 
daily to see that the' ojieration docs not yo too far, 
otherwise the fibrous layi'r would be injured, and the 
re'sultmy fibre wa'ak Phe ste-ms are tested m these 
examinations to see if the fibrous layer, or bast layer, 
will strip off clean from the' w'ood or stemi When the 
ryot e'onsielers that the layers are separateel from the 
core sufficiently ea^v, the' woik of steepmy ceases, and 
the process of strpipmy is cemnnenceel immeeliate'ly. 
This latte'r iirocess is e'ondncteel in various ways 
elepeneling upoiuthe practice in vogue m the district. 
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In one area the men work amongst the water breaking 
up the woody structure of the retted plants by means 
of mallets and cross rails fixed to uprights in the water ; 
others break the stems by hand ; while in other cases 
the stems arc lianded out of the watci to womi'ii who 
strip off the fibrous layer and preserva^ intact the ccai- 
tral core or straw to be used ultimatifiy for thatching. 
The strips of fibre are all cleaned and rubbed in the water 
to remove all the vegetable impurities, and finally the 
fibre is dried, usually by hanging it over poles and 
protecting it from the dirc'ct rays of the sun. 

If the water sujiply is deficient in the vicinity wlu're 
the plants are grown, it may hv advantageous to convey 
the fibrous layers to some other place provided with a 
better supply of water for the final washing and drying ; 
imperfect retting and cleaning are apt to create 
defects in the fibre, and to cause considerable 
trouble or difficulties in subsequent branclu's of the 
industry. 

Fig. 3 illustrates photomicrographs ot cross siadions 
of a jute plant. The lower illustration represents 
approxiniatclv one quarter of a comphTe cross sc'ction. 
The central part of the stem oi ])ith is lettered A ; the 
next wide ring B is the woody matter ; the outer 
covering or cuticle is marked C ; while the actual 
fibrous layer appears between the parts B and C, and 
some of the fibres are indicated by D. Tlie arrows 
show the corresponding parts m the three distinct 
views. The middle illustration shows an enlarged view 
o^ a small part of the lowest view, while the upper 
illustration is a further enlarged view of a small section 
of the middle view. It will be seen that each group of 
fibres is surrounded by vegetable matter. 

Another method of stripping the fibrous layer off the 
stems or stalks, and one which is pD^ctised m certain 
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districts with the object of preserving the straws, con* 
sists in breaking off a small portion, say one foot, at 
the top end of the stem ; the operative then grasps the 
tops by the hand and shakes the plants to and fro in the 
water, thus loosening the parts, after which the straws 
float out, leaving the fibrous layer free. The straws arc 
collected for future use, while the fibre is cleaned and 
washed in the usual wa^^ 



CHAPTER IV 


ASSORTING AND BALING JUTE FIBRE 

The Indian raw jute trade is conducted under various 
conditions. The method of marketing may be of such 
a nature that the farmers in some districts may have to 
make a rough assortment of the fibre into a number of 
qualities or grades, and these grades are well known 
in the particular areas ; on the other hand, the farmers 
may prefer to sell the total yield of fibre at an overhead 
price per maund. A maund is approximately equal to 
821bs., and this quantity forms a comparatively small 
bundle. In other cases, the fibre is made up into 
what is known as a “ drum ; this is a hand-packed 
bale of from I J to 3 or 3| maunds ; it is a very 
convenient size for transit in India. 

Practically one half of the total jute crop, of 9 to 10 
million bales of 400 lbs. each, is used in India, and the 
remaining half is baled for export to the various parts 
of the world ; a little over one milion bales are exported 
annually to Cxreat Britain, the bulk of this fibre comes to 
Dundee. 

It IS practically impossible for foreign purchasers to 
see the material at the assorting stations, but the 
standardized method of assorting and grading enables a 
purchaser to form a very good idea of the quality of 
the fibre, and its suitability or otherwise for special 
types of yarn and cloth. Thus, a form of selecting and^ 
grading has been established on a basis that provides 
a very large amount of jute each year of a quality 
which is known as “ a first mark.” A mark, in general, 
in reference to fibre, is simply some symbol, name, 
letter, monogram or the like, or a combination of two 

> o * 
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or more, oft-limes with reference to some colour, to 
(lihtmj:;Tiish the orif^in of the fibre, the baler, or the 
mercliant. 

In normal years there is also a lar^a^ quantity of fibre 
of a better quality than what is known as “ first mark," 
and this better quality is termed ‘‘tini' jute " ; while 
there is yet a further lot, the quality of which is below 
these good ones. Since there are hundreds of different 
marks which are of value only to those connected 
directly with the trade, it is unnecessary to dwell on 
the subject. The following list, however, shows (|uota- 
tioiis of \'arioiis kinds, and is taken from the Marked 
Report of thi' ol Alanhi, 1920. 'fhe 
price of jut(‘, like almost everything else, was at this 
date ver\’ high, so in order to make comparisons with tiu' 
1920 and normal prices, we introduce the prices for 
llu' ('orrespondmg gr.idc', lirst marks, for the sanu' 
month in the* vears 1915 onwards. 

JIM. UKK'I-.S IX M \K( II 

t'lK^L M\KKS 


\ 'ear 

r 

1915 

27 

191H 

. 44 

1917 

. 42 10 

191S 

. 51 

1919 

49 

1920 

. 70 


It is necessary to state that the* assorting and bcdings 
are geneially so uniform that the trade can be conducted 
quite satisfactorily with the aid of the usual s.ifeguards 
under contract, and guarantees regarding the properties 
of the hbre. 

After these assorting operations are completed, the 
jute fibre is made up into bundles or “ bojahs " of 
200 ll)s each, and two of these J200 lb. bundles are 



ASS()RT1N(. AND BALIN(. JUTl'. MBRJ 


17 


subsequently made up into a standard bale, the weight 
of which IS 400 lbs. This weight includes a permitted 
quantity of binding rope, up to 6 lbs. ui weight, wlnle 
the dimensions m the baling press of the 4001b. bede are 
4'-r' X 1-6'' X 1' 4". . 



l'i(, 4 

\AllVIS CAKini\(. S\l\ir. H\L1S OF Jl II. 
L'lHUl. I'RO.M |',()\l K) I'KLSS llOL’sl 


lairge quantities of the smaller and loosely-packed* 
bales are conveyed from the various places by boats to 
the baling houses or press houses as they are termed. 
These are very large establishments, and huge staffs 
of operatives are necessary to deal rapidly ^and efficiently 
with the large nuyiber of bales. In Fig. 4 scores of 
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natives, superintended by a EiirojxNin, are seen carrying 
the smaller bales on their heads from the river boat to 
the press house. It is, of course, unnecessary to make 
the solid 400 lb. bales for Indian consumption ; this 
practice is usually observed only for jute which is to 
be exported, and all such bales are weighed and measured 
at the baling station by a Chamber ot Commerce exjiert. 

Most of the baling presses used m tlie press hoiucs m 
the (Calcutta district are made m Liverpool, and are 
provided with the most elhcient typi' of pumps and 
mechamc.d parts Fig. 5 illustrate^ on<' of these huge 
presses with a number of natives m close proximity. 
I'wo or three distinct operations are conducted simul- 
taneously by different groups of operati v('s, and ingenious 
mechanism is essential for the successful prosecution 
ot the work. Two such jiresses as that illustrated in 
Fig. 5 are capable, under efficient administration, of 
turning out 130 bale'^ of 400 lbs. each m one hour. The 
fibre is compressed into comparatively small bulk by 
hydraulic pressure equal to 6,000 lbs. pei square inch, and 
no packed bale must exceed in cubical capacity 11 cubic 
feet after it leaves tin* press ; it i^ usual for freight 
purposes to reckon 5 bales or 55 cubic feet per ton. 
(Now changed to 50 cubic feet ) 

The jute bales an* loaded either at the wharf or in the 
river from barges into large steamers, many of which 
carry from 30,000 to 46,000 bales m one cargo to 
the European ports. One vessel brought 70,000 
bales. 

As already mentioned, jute is sold under guarantees 
as to quality, and all disputes must be settled by arbitra- 
tion. Although this is the usual method of sale, it 
is not uncommon for quantities of jute to be shipped 
unsold, and such quantities may be disposed of on the 
“ Spot." It ’is a common practice ^to sell a number of 
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bales to sample, siieli number depending ^eneiaily upon 
the extent of the quantity, or “ parcel,” as it is often 
called. The contract forms are very complete, and 
enable the business to be conducteil to the satisfaction 
ot <dl concerned in the trade. 

It will be understood that, in the yearly production 
ol such a large quantity of jute fibre from various 
districts, and obtained from plants which have been 
grown under variable climatic and agricultural conditions, 
in some cases the fibre will b(‘ of tlu' finest type pro- 
(-iiudile, while m other cases it will be of a very indiffcTent 
tv])e and unsuitable for use in the })roduction of tlu' 
ordimiry elasscs of yarns and fabrics. On the otlu'r 
hand, it should b(' st<ited that there is such a wide range 
of goods manuf.ietnn'd, and additional varietu''- occasion- 
ally introduced, that it a})})ears jEis^ible to utilize all the 
kinds of tibre in any xasar ; indeed, it seems as if 
the available types of fibre eaeh season ereate 
demands for <i corri'sponding t\'pe of manufactured 
product. 

'file crops produced will, (dnaoinly, vary in amount 
and value annuallv, but a few^ tiguri's will help the 
reader to estimate m some d(\gree the extent of the 
industry and its d(‘V(‘lo])ment m \’arious ])arts of tlu' 
world. 

EXPOirrs OF jote from tnde\ 

'loti-v Hales 

1828 

1832 

1833 

1834 

1835 

1836 

1837 


18 
182 
300 
828 
1 222 
16 
171 


T'hc l)ales during 
- tins i^eriod weighed 
300 lbs each 
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JUTE PRODUCTION IN INDIA 


Season 

Tons, 

Ball's 
(400 lbs). 

18S0-51 . 

28,247 

158,183 

1860-61 

46,182 

258,619 

1862-6:-; 

108,776 

609,146 

1863-64 

125,903 

707,056 

1872-73 . 

406,335 

2,275,476 

1880 81 . 

343,596 

1,924,137 

1886 87 . 

413,664 

2,316,518 

1892-93 

586,258 

3,083,023 

1896 97 

588,141 

3,293,591 

1902 03 

580,967 

3,253,414 

1906-07 

829,273 

4,643,929 

1907-08 

' 1,761,982 

9,867,100 

1908-09 

i 1,135,856 

i 6,360,800 

1909-10 

: 1,302.782 

7,295,580 

1910-11 

' 1,434,286 

: 8,032,000 

1911-12 

1,488,339 

1 8,334,700 

1912-13 . 

1,718,180 

9,621,829 

1913-14 . 

1 ,580,674 

! 8,851,775 

1914-15 . 

1 1,898,483 

10.631,505 

1915 16 . 

1,344,417 

1 7,528,733 

1916-17 . 

' 1,493,976 

, 8,366,266 

1917-18 . 

1,607,922 

! 9,004,364 

1918-19 . 

' 1,278,425 

' 7,159,180 

1919-20 . 

■ 1,542,178 

; 8,636,200 


A large vessel containing bales of jute is berthed on 
the qiiay-side adjoining the jute sheds in Fig. 6. The 
bale's are raised quickly from the hold by means of a 
hydraulic-engme, scarcely visible m Fig. 6 since it is at 
the far end ol the vessel, but seen clearly in Fig. 7. 
When the bales are raised sufficiently high, they are 
^guided to the comparatively sleep part of a chute from 
which they descend to the more horizontal part as 
exemplified in Fig. 7. They are then removed by means 
-of hand'Carts as shown, taken into the shed, and piled 
or stored in sonie suitable arrangement with or without 
the aid of a crane. Motor and other lorries are then 
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U'^ed to convc}^ tlic bales to the various nulls where the 
first actual process in what is termed spinning takes 
place. It will be understood that the bales are stored 
m the spinner’s own stores after having been dehvia'ed 
as stated 



CHAPTER V 


MILL OPERATIONS 

Bale Opening. Each spinner, as already indicated, 
stores his bales of jute of various “ marks,” i e. qualities, 
m a convenient manner, and in a store or warehouse 
from whicli any required numlxa* of bales of each mark 
can be quickly removed to the preparing department 
(-t the mill. 

In the woollen industry, the term ” blending " is 
Used to indicate the mixing of different varieties of 
matti'ial (as well as different kinds of fibres) for the pur- 
])ose of obtaining a mixture suitabli' for the preparing 
and spinning of a dtl'inite quality and colour of material. 
In much the same way, the term ” batching ” is used m 
the jute industry, altiiough it will Ix' st'cii shortly that 
a more extensive use is made of the word. A ” batc h,” 
in its simiilest definition, therefore indicates a number 
of bales which is suitable Tor subsequent handling m 
the Batching Department. This number may include 
5, 6, 7 or more bales of jute according to the amount 
of accommodation in the preparing department. 

All the above bales of <i batch may be composed of 
the same standard quality of jute, although the marks 
may be different. It must be remembered that although 
the marks have a distinct reference to quality and 
colour, they actually represent some particular firm 
or firms of balers or merchants. At other times, the) 
'batch of 5 to 10 bales may be composed of different 
qualities of jute, the number of each kind depending 
partly upon the finished price of the yarn, partly upon 
the colour, and partly upon the spinning properties of 
the combination. 
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It Will be understood that the purpose for which the 
finished yarn is to be used will determine largely the 
choice erf the bales for any particular batch. For 
example, to refer to a simple differentiation, the yarn 
which is to be used for the warp threads in the wixiving 
of cloth must. 111 nearly every case, have propcadies 
which differ in some respects from the yarn which is 
to be used as weft for the same cloth. 

On the wFole, it will be found advantageous, when 
the same grade of jute is required, to select a batch from 
different balers’ marks so that throughout the various 
seasons an a\XTage quality may be produced. Tlu‘ same 
class of yarn i'. expected at all times of the year, but it 
is well known that the jiroperties of any oiu' mark mav 
vary from time to time owing to the slight variations m 
the manipulation of the fibre at the farms, and to the 
variations of the weather during the time of grow'th, 
and during the season generally. 

A list of the bales for the batch is simt to the batching 
department, this list being known as a “ batch-ticket,” 
The bales are, of course, defined by their marks, and 
those mentioned ( n the batch-tu'ket must be rigidly 
adhered to for one jiarticular class of yarn ; if there i-. 
any chrance of oik' kind running short, thi' condition 
should be notified m time so that a suitable mark may 
be selected to take its place without effecting any 
great change in the character or quality of the yarn. 

When the number and kind of bales have been selected 
and removed from the groups or parcels in the store or 
•■vvarehousc, they are conveyed to the batching depart- 
ment, and placed m a suitabh' position near the first 
machine in the series. It need hardly be mentioned 
that since the fibre, during the operation of baling, is 
subjected to s.uch a high hydraulic pressure, the bale 
presents a very solid and hard apptxirance, see Fig. 7, 
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for the various so-called ‘‘ heads ” of fibre have been 
squeezed together and forced into a very small bulk. 
In such a state, the heads are quite unfitted for the 
actual batching operation ; they recpiire to be opened 
out somewhat so that the fibres will be more or less 
separated from each other. This operation is termed 
“ opening ” and tlie process is conducted m what is 
known as a “ bale opener,” one type of which is illus- 
trated in Fig. 8, and made by Messrs. Urquhart, 
Lindsay & Co., Ltd , Dundee. 

The various bales of the batdi are arranged m a 
suitable manner near the feed side of the machine, on 
the left in the view, so that they can be handled to the 
best advantage Tlu' bands or ropes, see Fig. 7, are 
removed from the bale in order that the heads or large 
pieces of ]ute can be separatial. If any irregularity 
m the selection of the heads from the different bales of 
the batch taki's jilaca* in this first selection of the heads 
of jute, the faulty handlmg may afiect subsequent 
operations in such a wav tliat no chance of correcting 
the defect can occur ; it should be noted at this stage 
that if there arc slight variations of any kind in the 
fibres, it is advisable to make special efforts to obtain 
a good average mixture ; as a matter of fact, it is wise 
to insist upon a judicious seh'ction m every case. Ihe 
usual variations are — the colour of the fibre, its 
strength, and the presence of certain impurities such 
as stick, root, bark or specks ; if the pieces of jute, 
which are affected adversely by any of the above, are 
carefullv mixed with the otherwise perfect fibre, most o^ 
the faults may disappear as the fibre proceeds on its 
way through the different machines. 

The layers of heads are often beaten with a heavy 
sledge hammer in hand batching, but for machine 
batching a bale ^ opener is used, and this operation 
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constitutes the preliminary opening. As already 
indicated, the heads of jute are fed into the machine' 
from the left in Fig 8, each head being laid on a 
travelling feed cloth which carries the heads of jute 
successively between a pair of feed rollers from which 
they are delivered to two pairs of very deeply-fluted 
crushing rollers or breakers. The last pair of deep- 
fluted rollers is seen clearly on the right in the 
figure. These twa> pairs of heavy rollers crush and 
bend the compressed hi'ads of jute and (h'liver them in 
a much softer condition to the delivery sheet on the 
right. The delivery sheet is an endless cloth winch 
has a continuous motion, and thus the softened heads 
<ire carried to the extreme right, at which position 
tlu'.y are taken from the sheet by the operative's, 
'the upper rollers in the machine may rise in the'ir 
Ix'armgs against the downward pressure of the volute' 
slirings on the bearings ; this })ro\’ision is essential 
hecause of the thick and thin ])lae'es of the lu'ads 

A eliffe'rent tvpe of hale- opene'r, made* by Messrs 
f'liarles Parker, Se)ns, A Co , Dundee, and designeel 
Irom the Butchart })atent is ilhistr<ited in h'lg 9 It 
<htlers mainly from the mae-hine illustrated in log. 8 
m the shape C)f the crushing eir eipenmg rolh'rs. 

It will be. seen on re'fe'iring to the' illustration that 
I here are three crushing reelle-rs, one large central roller 
on the top and situated between two leiwer but smaller 
1 elders Each roller lias a series ol knobs projecting 
freim a numbe'r ot paralk'l rings Die knobs are so 
arianged that they force' themselves into the harel 
layers of jute, and, in addition to this action, the heads 
of jute have to bend partially round the larger roller 
as the}' are passing betwee'ii the rollers. This double 
action naturallv aids in opening iij) the material, and 
the machine, which is both novel and effective, gives 
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excellent results in practice. The degree of pressure 
provided for the top roller may be varied to suit different 
conditions of heads of jute bv the number of weights 
which are shown clearly m the highest part of tlie 
machine in the form of two sets of lieavy discs. 

The driving side, the feed cloth, and the delivery 
cloth in this mac'hine are ]ilared similarly to the corre- 
sponding parts of the machine illustrated in Fig. 8, 
a machine which also gives good results in practice. 

In both cases the large he.ids are dehveri'd in such 
a condition that tlu' operatives can split them up into 
pieces of a suitable size (piite frei'h' 

The men who bring m the bales from the store' take 
up a position near the end of thi' (U'hvery cloth ; they 
remove the heads of jute as the latter approach the ('iid 
of the table, and then pass them to the batchers, who 
split them. The most suitabh' size of pieces are 21 to 
3 lbs. for a piece of 7 feet to 8 feet in length, but the size 
( f the pii'ces is legiilated somewliat bv the system of 
ieeding which is to be adopted at the breaker-card, 
as well as by the manager’s -opinion of what will giv(' 
the best overall result. 

.After the heads of jute have been split up into suitabh' 
smaller pieces, they art' placed m any convenient 
position for the batcher or “ striker-up ” to deal with. 
If the reader could watch the above operation of 
separating the heads of jute into suitable sizes, it would 
perhaps be much easier to understand the process of 
unravelling an apparently matted and crossed mass of 
hbre. As the loosened head emergt's from the bale- 
opener, Figs. 8 or 9, it is placed over the operative’s 
arm with the ends of the head hanging, and by a sort of 
intuition acquired by great experience, she or he grips 
the correct amount of fibre between the lingers, and by 
a dexterous move^ient, and a simultaneous shake of 
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the whole piece, the handful just comes clear of the 
bulk and in much less time than it takes to describe the 
operation. 

As the pieces are thus detached from the bulk, they 
are laid on stools or tables, or in stalls or carts, accord- 
ing to the method bv means of which the necessary 
amount of oil and water is to be added for the csstaitial 
process of lubrication ; this lubrication enables tlu' fibre 
to work freely m the various machines, 
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Softening and Softening Machines. Two distinct 
courses are followed in the pia^paration of the jute 
fibre after it leaver the bale opener, and before it is 
carded by the breakiT card These course's are 
designated as — 

1. Hand Batching 
2 Machine ITitching 

In the former pro('i'Ss, which is not largely practised, 
the pieces of jute dvv iK'.dlv doubled, while imparting 
a slight twast, to fa('iht<it(^ ^ubseejiu'iit handling, and laid 
in layers in large (arts wliK'h ean be wheeled from 
place to plac(' ; if this method is not ('onvenient, tla^ 
ideces are doubk'd similaily and depo'^ited in large 
.^talB such as those ilhistrati'd m h'lg. Id 

On the completion of (aich layer, or sometimes two 
Layers, the nec("^s.irv me.i^iin'd amount ot oil is evenly 
sj^rayed by hand o\’er tlu' piece's from c'ans provided 
wath suitable perforated outlets— iisiiallv long tubes 
After the oil has been adeh'd, water, from a similar 
sprayer attaclual by tubing to a water t.ip, is added 
until the attendant has a])j)hed what he or she considers 
IS the proper quant it\ The ratio betwee'ii a measured 

amount of (ul and an unmeasured amount of water is 
thus somewhat varied, and lor this n'ason the abovc^ 
method is not to In' commended.. A conscientious 
worker can, howewer, wath judgment, introduce 
satisfactory proportions which are. of course, supplied 
by the person m charge. In Tig. 10^ the tank on 
the right is wdieri; the oil is stored, while the oil can. 
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and the spray-pipe and tube for water, are shown near 
llie second post or partition on the right. 

The first stall — that next to the oil tank — in Fig. 10 
filled with the prejiared pieces, and the contents are 
allowed to remain there for some time, sa}’ 24 hours, 
m order that the material ma\' be more or less uniformly 
lubricated or conditioned. At the end of this time, the 
pic'Ces are ready to be conv'i'yial to and fed into the 
softening machines where the fibres undergo a further 
])rocess of bending and crushing. 

All softening machines loi jut(', or softeners as they 
are often called, are similar in construction, but tlu' 
number of pairs of rollers vanes according to circum- 
stances and to the opinions of managers. Thus, tlu' 
softener illustrated m log. 1 1, which, m the form shown, 
is intended to treat jute from the above-mentioned stalls, 
is made with 47, 55, 63 or 71 p<urs of rollers or any other 
number which, minus 1, is a measure of 8. The sections 
are made in 8’s. I'he illustration shows only 31 pairs. 

The first pair of rollers — that next to the feed sheet 
m the foreground of Fig. 14 — is provided with straight 
liutes as clearly shown. All the other lollers, however, 
are provided with obhqiu' liutes, such flutes making a 
small angle w'ith the horizontal. What is often con- 
sidered as a standard softening machine contains 63 
pairs of flutixl rollers besidi's the usual feed and delivery 
rollers. As mentioned above, this number is varied 
according to circumstances. 

The lubricated pieces of jute are fed on to the feed 
roller sheet, and hence undergo a considerable amoun4 
of bending in different ways before they emerge from the 
delivery rollers at the other end of the machine. ^ 
Machine batching is preferred by many firms because 
the application of oil and w^ater, and tli /2 proportion of 
each, are much iuore uniform than they are by the 
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above mentioned process of liand batching. On the 
other h<ind, tln're is no time for conditioning the fibre 
because the lubrication and tin* softening are proceeding 
simultaneously, although conditioning may proceed 
while the fibre remains m the cart after it has left the 
softener 

The mec'hanical a]>paratus as nnuU' by IMessrs. 
Urquhart, Lindsay cT Co , Ltd., Diindei', for depositing 
the oil and w<iter on the juei'es oi “ st ricks ” of jute is 
illustr.ded m Fig. 12. The aidiial lubricating eipiip- 
menf is situated on the top of the ri'ctangular frame m 
the centre of the illustration. This fiame is bolted to 
the side fiames of the softening machine proper, say that 
shown m Fig. 11. Its exact position, with respect to 
its distance from the fecal, is a matter of choice, but the 
hcjuid IS often arrangc'd to fall on to the' material at any 
point betw^een the second and twelfth rollers. 

In Fig. 12 the ends of 13 rollers of the iijiper set are 
seen clearh’, and tlu'sc' ujgH'r rollers are kept hard in 
contact w'lth the stricks or jnece^ of jute by means of 
the powerful springs shown immediatc'ly above the 
roller bearings and partially enclosed m bell-jars. 

. Outside the rectangular frame in lug. 12 are two 
rods, one vertical and the othc'r inclnu'd. The straight 
or vertical rod is attached by suitable levers and rods to 
the set-on handles at each C'lid of tlu' machine and to the 
valve of the waiter pipe near the top of the fiame, while 
the upper end of the mclmc'd or oblique rod is fulcrumed 
on a rod projecting from the frame. 1 hc' lower or curved 
end of the oblique rod rests against the boss of one o^ 
the upper rollers. 

The water valve is ojic-ned and closed with the start- 
ing and stopping of the machine, but the oblique rod is 
moved only wiien irregular feeding takes place, dims, 
the upper rollers, rise slightly against the pressure of 
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the springs when thick s tricks appear ; hence, when a 
thick place passes under the roller which in contact 
with the curved end of the oblique rod, the end moves 
slightly clockwase, and thus rotates the fulcrum rod ; 
this results in an increased quantity of oil being liberated 
from the source ot supply, and the mechanism is so 
arranged that the oil ri'aclu's the thick part of the strick. 
When the above-mentioned iippiT roller descends, due 
to a decrease in the thickness of the stuck, the oblique 
lofl and its fulcrum is movixl slightly counter-cloc kwisi', 
and less oil is liberated for the thin part of the strick, 
It will be understood that all makers of softening 
machines supply the automatic lubricating or batching 
apparatus when desired. 

A view of a softener at work appears in Fig. 13. I'he 
bevel wheels at the vnd of the rolhas a.re naturally 
(overed as a piotection against accidents. In many 
machines safety applianci's are fitted at the feed end so 
that the machine may he automatically stopped if the 
operative is m danger. The batching apparatus for 
this machine is of a differeivt kind from that illustrated 
in Fig. 12 ; moreover, it is placed nearer tin* feed 
rglleis than the twelfth pair. The feed pipes for the oil 
and the water are shown coming from a high plane, and 
the supply is under the influence of chain gearing as 
sliowm on the right near the large driving belt from the 
drum on the shafting. 

The feed roller in this machine is a spirally fluted one, 
and the nature of the flutes is clearly emphasized in the 
views The barrow^ of jute at the far end of the machine# 
IS built up from stricks which have passed through the 
machine, and these stricks an^ now ready for condition- 
ing, and wall be stored m a convenient position for 
future treatment. , 

While the jute ^s assorted and baled for export from 
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India is graded in such a way tlial it may be used for 
certain classes of yarn without any further selection 
or treatment, it may be possible to utilize the material 
to better advantage by a judicious selection and treat- 
ment after it has undergone the operation of batching. 

What an; known as cuttings are often treated by a ‘ 
special machine known as a “ root-opener.” The jute 
cuttings are fed into the maclmu's and tlu' fibre rubbed 
between fixed and rotating \)ms m order to loosen the 
matted ends of stricks. Fonagn matter drops through 
the openings of a grid to the floor, and the tibix' is 
delivered on to a table, or, if de^red, on to the feed 
sheet of the softener. 

The root ends of stricks are sometimes treated by a 
special machine ((Tiued a root-comlxT with the object 
of loosening the comparativi'ly hard end of the strick. 

A snip])ing machine or a tc'azer may also be used for 
somewhat similar purposes, and for opening out ropes and 
dmilar close textures. 

The cuttings may be partially loosened by means of 
blows from a heavy iron bar ; boiling water is then 
poured on the fibre, and then the material is built up 
w>th room left for expansion, and allowed to remain 
in this condition for a few days. A certain quantity of 
this material may then be list'd along with other marks 
of jute to hum a batch suitable for flic intended yarn. 

A very ciunmon practice' is to cut the hard root ends 
off by means of a large stationary knife. At other 
times, the thin ends of the stricks are also cut off by 
the same instrument. These tw'o parts are severed • 
when it is desired to utilize only the best part of the 
strick. The root ends are usually darki'r in colour than 
the remainder, and hence the above process is one of 
selection with the object of securing a yj;rn which will 
be uniform in colour and in strength. 
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Breaker and Finisher Cards. After the fibre from the 
softening machine has been conditioned for the desired 
time, it is ready for one of the most important processes 
in the cycle of jute manufacture ; this process is termed 
carding, and is conducted m two distinct types of 
machines — 

1. The breaker card. 

2. The finisher card. 

The functions of the two machines arc almost iden- 
tical ; indeed, one might say that the work of carding 
should be looked upon as one continuous operation. 

( The main difference between the two types of 
machines is in the method of feeding, and the degree of 
fineness or setting of the small tools or pins which 
perform the work. In both cases the action on the 
stricks of jute is equivalent to a combined combing and 
splitting movement, and the pins in the various rollers 
move relatively to each other so that while the pins of 
a slowly-moving roller allow the strick or stricks (because 
there arc several side by side) to pass slowly and 
gradually from end to end, the pins of another but 
quickly-moving roller perform the splitting and the 
combing of the fibre. The pins of the slowly-moving 
roller hold, so to speak, the strick, while the pins of the 
^ quickly-moving roller comb out the fibres and split 
adhering parts asunder so as to make a comparatively 
fine division. 

The conditioned stricks from the softening machine 
are first arranged in .some suitable receptacle and 
within easy reach of the operative^ at the back or feed 
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side of the breaker card. A receptacle, very similar 
to that used at the breaker card, appears near the far 
end of the softening machine in Fig. 13. 

A modern breaker card is illustrated m Fig. 14. Tlu' 
feed or back of the card is on the extreme right, the 
delivery or front of the card on the extreme left, while the 
gear side of the card is facing the observer. The pro- 
tecting cages were removed so that tlu' wheels would 
be seen as clearly as possible. 

Some of the stricks of fibre are seen distinctly on the 
feed side of the figure ; they are accommodated, as 
mentioned, m a channel-shaped stand on the far side of 
the inclined feed sheet, or feed cloth, which leads up to 
and conveys the stricks into the grip of the feeding 
apparatus. This particular type is termed a “ shell " 
feed because the upper contour of the guiding feed 
bracket is shaped somewhat like a shell. There is a 
gradually deciansing and suitably-sized gap between the 
iipper part of the shell and the pins of the feed roller. 

The root ends of the pins m this roller lead, and the 
stricks of fibre are gripped 4)etwcen the pins and the 
sliell, and simultaneously carried into the machine 
wfiere they come into contact with the points of the 
pins in the rapidly-revolving large roller, termed a 
cylinder. The above-mentioned combing and splitting 
action takes ])lacc at this point as well as for a dis- 
tance of, say, 24 inches to 30 inches below. The fibri's 
which are separated at this stage arc carried a little 
further round until they come into contact with the 
points of the pins in the above-mentioned slowly-moving 
roller, termed a “ worker," and while the fibres are 
moving slowly forward under the restraining influence 
of the worker, they are further combed and split. A 
portion of the fibres is carried round by the pins of the 
worker from whicii such fibres are removed by the 
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quicker moving pins of the second roller of the pair, 
termed a “ stripper/’ and in turn these are removed 
from the pins of the strqqier by the much quicker 
moving pins of the cvhnder. 

The above (q)erati()n, sconducted b\' the first pair of 
rolk'i's (worker and stripper) m conjuiution with th(' 
evliiuler, are repeatial b\’ a s('rond and MiniLir ])air of 
rollers (worker and stripper), and ultimateh tlu' thin 
slieet of combi'd and split fibn's comi's uito ('ontact witli 
tli(' [)ins of the dolti'r from which it is remova'd b\' the 
drawing and pres-,mg rollers 'I'lie sheid ol libn's 
finally enii'rges from tlu'se rolk'is into tlu* bioad and 
upper part of the c(»iidu('tor This conductor, madi' 
mostly of tin and V-shape(l, is shown < karh' on tlii' 
k‘ft of the machiiK' m log 14 ImnK'di.iU'lv the thin 
film or sheet of fibres caiters the condindoi, d isieiiisedas 
a body gradiiallv to contrail m width and, of course, 
to mcrcMse m tliK'kness, and i^ sinuilt<me(Hisly guidi'd and 
deliviTt'd to tile di'luery rollers, and (rom these to the 
sliver can, distimTlv siaai immediateh’ below' tlii' delivcuy 
inlkas 4'he sliver is simsi emerging from the .ibovi' 
rolleis and (‘utt'i'ing tla^ sliver (\m 

4h(' fibre's m this mae him' ari' thus lombt'd, split 
and draw'll forward ic'lativi'lv to <‘a(4i otlu'r, m addition 
to being arranged mon' (»i le-s jiarallel to ('.uT othi'r. 

4 he technical term “ draft ” is used to indicate the 
opi'ration of causing the fibre's to slip on each other, 
and in future w'e shall s]X'ak about this attenuation 
or flrawmgoiit of tlu' fibres bv this spec lal term “ draft ” 

It will be evident that, since' the' slive-r is (k'hvared ^ 
into the can at the rate' of about 50 vards pc'r minute', 
this ceinstant tkiw' will seeon ])roviele a sulhe lent length of 
sliver te) fill a sliver can, although the latter may hold 
approximatelv 20 1b'-. The maeliine mimt, of eoiirse', 
deliver its queeta to enable succe'cehng mae limes to be 
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kept in practically constant work. As a matter of fact, 
the machines are arranged m what are termed 
“ systems,” so that this desirable condition of a constant 
and sufficient teed to all may be satisfactorily fulfilled. 

The driving or pulley side of the breaker card is very 
similar to that shown m Fig 15 which, however, actually 
represents the pulley side of one type of finisher card 
as made by Messrs. Douglas Fraser A Sons, Tdd., 
Arbroath. All finisher cards arc fed bv slivers which 
have been made as explained m connection with the 
breaker card, but there are twxi distinct meihods of 
feeding the slivers, or rather of arranging the slivers 
at the feed side. In both cases, however, the full width 
of the card is fed by slivers laid sid(‘ by side, with, 
how'ever, a thin guide plate between each pair, and one 
at ea(di extreme end. 

One very common method of feeding is to place 10 
or 12 full sliver cans — which have been jirepared at the 
breaker card- -on the floor and to the right of the machiuf} 
dlustrated in Fig. 15. The shvtT from each can is 
then placed into the corresponding sliver guide, and 
thus the full width of the machine is occupied. The 
slivers are guided by the sliver guide's on to an endless 
cloth or feed sheet ” which, m turn, conveys them 
continuously between the feed rollers, d'he feed 
apparatus in such machines is invariably of the roller 
type, and sometimes it involves what is knowm as a 
“ porcupine ” roller. It wall be understood that the feed- 
ing of level slivers is a different problem from that which 
necessitates the feeding of comparatively uneven stricks. 

The slivers travel horizontally with the feed-sheet and 
enter the machine at a height of about 4 feet from the 
floor. They thus form, as it were, a sheet of fibrous 
material at the entrance, and this sheet of fibres comes m 
contact with the pins of the various pairs of rollers, 
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the cylinder, and the doffer, in much tlie same wav as 
already described in connection with the breaker 
card. There are, however, more pairs of rollers in 
the finisher card than there are in the breaker card, 
for while the latter is provided with two pairs of rollers, 
the former may be arranged with 3, 4, 5 or even 6 pairs 
of rollers (6 workers and 6 strippers). The number of 
pairs of rollers depends upon the degree of w'ork icquired, 
and upon the opinions of the various managers. 

There are two distinct types of finisher cards, viz — 

1. Half-circular finisher cards. 

2. Full-circular finisher cards. 

fhe machine illustrated m Fig, 15 is of the latter type, 
and such machines are so-called because the various 
pairs of rollers are so disposed around the cyhndei 
tliat they occupy almost a complete circle, and the 
fibre under treatment must move from pair to pair to 
undergo the combing and sjilitting action before coming 
into contact with the doffer. There are five pairs of 
rollers in the machine m Fig. 15, and all tlie rollers are 
securely boxed m, and the wheels fenced. The arrange- 
ment of the wheels on the gear side is very similar to 
that showar in connection with the breaker card m Fig. 
14, and therefore requires no further nnaition. Outside 
the boxing comes the covers, shown clearly at the back 
of the machine in Fig. 15, and adapted to be easilv 
and quickly opened when it is desired to examine the 
rollers and other parts. 

The slivers, after having passed amongst the pins of 
the various rollers, and been subjected to tlie required 
degree of draft, are ultimately doffed as a thin film of 
fibres from the j)ins of the cylinder and pass betwT.en 
the drawing rollers to the conductor. The conductor of 
a finisher card is made m two wadths, so that half tlu' 
width of the film enters one section and the other half 
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enters the other section. These two parallel sheets, 
split from one common sheet, traverse the two conductors 
and are ultimately delivered as two slivers about 6 
inches above the point or plane in which the 10 or 12 
‘-livers entered, and on to what is termed a sliver 
plate.” The two slivers are then guided by horns 
projecting from the upper surface of the sliver plate, 
made to travel at right angles to the direction of 
delivery from th(' mouths of the conductors, and then 
united to pass as a single shv(T between a pair of 
delivery rollers on the left of tlu* feed and deliver\' 
side and finally into a sliver can. 

In special types of finishing cards, an extra piece of 
mechanism — termed a draw-head — is emiiloyed. Tlu' 
machine illustrated in Fig. 15 is provided with this 
extra mechanism which is support('d by the small 
supplementary frame on the (sxtremc right. This 
special mechanism is termed a ” Patent Push Bar 
Prawing Head,” and the function which it performs 
will be described shortly ; in the meantime it is sufficient 
to say that it is used only when the slivers from thr 
finisher card reciuire extra or sjiecial treatment. A 
ve;'y desirable condition m connection with the com- 
bination of a hnisher card and a draw-head is that tlu' 
two distinct parts should work m unison. In tlu* 
machine under consideration, the' feed and delivery 
rollers of the card stop simultaneously with thi' 
stoppage of the draw-head mechanism. 

One of the chief aims in spinning is that of producing 
a uniform thread ; uniform not only m section, but m 
all other respects. A so-called level thread refers, in 
general, to a uniform diameter, but there are other 
equally, if not more, important phases connected with 
the full sense of the wmrd uniform 

It has already J)eeu stated that in the batching 
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department various qualities of jute arc mixed as 
judiciously as possible in order to obtain a satisfactory 
mixture. Fibres of different grades and marks vary m 
strength, colour, cleanness, diameter, length and 
suppleness ; it is of the utmost importance that these 
fibres of diverse qualities should be distributed as 
early as possible in the process so as to facilitate the 
subsequent operations. 



By permission of Afessrs James B. Lore & Cn , Ltd 

Fig. 16 

WAsn: 'll. A/a r 

However skilfully the work of mixing the stricks is 
performed in the batching department, the degree of 
uniformity leaves something to be desired ; further 
improvement is still desirable and indeed neccssarv. 
It need hardly be said, however, that the extent of the 
improvement, and the general final result, are influenced 
greatly by the care which is exercised in the preliminary 
processes. 

The very fact of uniting^lO or 12 Olivers at the feed of 
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tile finibher card mixes 10 or 12 distinct lengths into 
another new length, and, m addition, separates in some 
measure the fibres of each intlividual sliver. It must not 
be taken for granted that the new length of sliver is 
identical with each of the individual lengths and ten or 
twelve times as bulky. A process of drafting takes place 
111 the hmsher card, so that the iibres which compose the 
combined 10 or 12 slivers shall be drawn out to a draft 
of 8 to 16 or even moie ; this means that for every 
yard of the group of slivers whadi passes into the machine 
there is drawn out a length of 8 to 16 yards or whatever 
the draft happens to be. The resulting sliver will 
therefore be approximately two-thirds the bulk of ea( h 
of the original individual shvers. The actual ratio 
between them will obviously depend uiion the actual 
draft which is imparted to I he material by the relative 
velocities of the feed and delivery rolleis. 

It is only natural to expect that a Certain amount of 
the fibrous material will escape from the rollers ; this 
forms what is known as card waste. And in all subse- 
quent machines there i^ jiroduced, in spite of all care, 
a percentage of the amount fed into the machine which 
is .not delivered as perfect material. All this waste 
from various sources, e g. thn^ad waste, rove waste, 
card waste, ropes, dust-shaker waste, et(' , is ultimately 
utilized to produce sliver for heavy sacking weft. 

The dust-shaker, as its name implies, separates the 
dust from the valuable fibrous material, and finally 
all the wcaste jiroducts are ])assed through a w^astc 
teazer such as that made by Messrs. J F. Low & Co , 
Ltd., Monifieth, and illustrated in Fig. 16. The resulting 
mass IS then re-carded, ptahaps along with other more 
valuable material, and made into a sliver which is used, 
as stated above, m the production of ^ cheap and 
comparatively tlncli weft such as that used for sacking. 



CHAPTER VIII 

DRAWING AND DRAWING FRAMES 

The operations of combing and splitting as performed 
m botli the breaker and finisher card are obviously due 
to the circular movement of the pins since all these 
(witli the single exception of those in the draw -head 
mechanism of certain finisher cards) arc carried on the 
peripheries of rotating rollers. In the draw-head 
mechanism, the pins move, while m contact with the 
fibres, in a rectilinear or straiglit path. In the 
machines which fall to be discussed in this chapter, 
viz., the “ drawing frames,” the action of the pins on 
the slivers from the finisher card is also in a straight 
Dath : as a matter of fact, the draw-head of a finisher 
card is really a small drawing frame, as its name implies. 
Moreover, each row or rather double row, of pins is 
carried separately by what is termed a “ faller.” The 
faller as a whole consists of three parts : 

1. A long iron or steel rod with provision for being 
moved in a closed circuit. 

2. Four or six brass plates, termed “ gills ” or 
” stocks,” fixed to the rod. 

3. A series of short pins (one row sometimes about 
J in. shorter than the second row), termed gill or 
hackle pins, and set perpendicularly in the above 
gills. 

The numbers of fallers used is determined partly by 
the particular method of operating the fallers, but mostly 
by the lengtfi of the fibre. The gill pins in the fallers 
are used to restrain the movements Qf the fibres between 
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two important pairs of rollers. There are actually 
about four sets of rollers from front to back of a drawing 
frame ; one set of three rollers constitute the “ retaining " 
rollers ; then comes the drawing roller and its large 
pressing roller ; immediately after this pair is tlu' 
“ slicking ’’ rollers, and the last pair is the delivery 
rollers ihe delna-ry rollers of one type of drawing 
frame, called the “ jnish-liar ” drawing fiainu', and made 
by Messrs. Douglas Fraser & Sons, Ltd , Arbroath, 
are seen distinctly in Fig 17, and the can or cans into 
which the slivers are ultimately delivered are ])laced 
immediately below one or more sections of these rollers 
and in the foreground of the illustration. The large 
pressing rollers, which are in contact with the drawing 
roller, occipiy the highest position m the machiiK' and 
near tlu' centre of saimy Betw'een these rollers and the 
Kdainmg rollers are situated the abovt'-mentioned 
fallcrs watli their complements of gill pin^, forming, so 
to speak, a held of jiiiis 

Each sliver, and then' may be from four to eight or 
more in a set, is led from its slivc'r can at the far side of 
the machine to the shvi'r guide and bi'tween the retaining 
1 oilers. Imniediati'ly the slivers leave the retaining 
rollers they are penetrated by the gill pins of a taller 
which is rising from the lower part of its circuit to tlu' 
upper and active position. Each short length of 
slivers is penetrated by the pms of a rising taller, these 
coming up successively as the jirccedmg one moves along 
at approximately the same surface speed as that of the 
retaining rollers. The sheet of pins and their fallcrs are 
thus continuously moving towairds the drawing rollers 
and supporting the slivers at the same time. As each 
faller in succession approaches close to the drawing 
rollers, it is made to descend so that the pins may leave 
the fibres, and 4rom this point the faller moves 
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backwards towards the retaining roller until it reaches 
the other end ready to rise again in contact with the fibres 
and to repeat the cycle as just described. It will thus 
be seen that the upper set of fallers occupy the full 
stretch bctwi'cn the retaining rollers and the drawing 
rollers, but there is always one faller leaving the 
upper set at the front and another joining the set at the 
back. 

ddie actual distance between the retaining rollers and 
the drawing rollers is determined by tlu' length of the 
fibre, and must in all cases be a little grt'ater than the 
longest fibre. This condition is necessary because the 
surface speed of the drawing roller is much greatcT than 
that of the retaining rollers ; mdet-d, the difference 
between the surface speeds of the tw’o pairs of rollers 
IS the actual draft. 

Betwx'en the retaining and draw'ing lollers the slivers 
are embedded m the gill ])ins of the fallers, and these 
move forward, as mentioned, to supfiort the stretch of 
slivers and to carry the lattcT to the nip of the drawing 
toilers. Immediately tln^ forward (aids of the fibres are 
nipped betwi'cii the cjuickly-moving drawing rollers, 
ihc fibres affected slide on those w'hich have not yet 
reached the drawing rollers, and, incidentally, help to 
parallelize the fibres. It will be (dc-ar that if any fibre 
liappened to be in the grip of the two pair^ of rollers 
having different surface sjieeds, such fibre would be 
snapped. It is to avoid this rujiture of fibres that the 
distance between the two sets of rollers m greater than 
the longest fibres under treatment. The technical 
word for this distance is " rc'ac.h.” 

On emerging from the drawang rolhxs, the coiuIksI 
slivers pass between slicking rollers, and then approach 
the sliver plate which bridges llu' gap between flu; 
slicking rollers and^the delivery rollers, and by means 
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of which plate two or more individual slivers are diverted 
at right angles, first to join each other, and then again 
diverted at right angles to join another sliver which 
passes straight from the drawing rollers and over the 
sliver plate to the guide of the delivery rollers. It will 
thus be seen that a number of slivers, each having been 
drawn out according to the degree of draft, are ultimately 
joined to pass through a common sliver guide or con- 
ductor to the nip of the delivery rollers, and thence into 
a sliver can. 

The push-bar drawing illustrated m Fig. 17, or some 
other of the same type, is often used as the first drawing 
frame in a set. With the exception of the driving 
pulleys, all the gear wheels are at the far end of the 
frame, and totally enclosed in dust-proof casing. The 
set-on handles, for moving the belt from the loose 
pulley to the fast pulley, or vice versa, are conveniently 
situated, as shown, and in a jdace which is calculated 
to offer the least obstruction to the operative. The 
machines are made with what are known as “ two heads " 
or '' three heads."' It will be seen from the large 
pressing rollers that there are two pairs ; hence the 
machine is a “ two-head " drawing frame. 

The slivers from the first drawing frame are now 
subjected to a further ])rocess of doubling and drafting 
in a very similar machine termed the second drawing 
frame. The pins in the gills for this frame are rather 
finer and more closely set than those in the first drawing 
frame, but otherwise the active parts of the machines, 
and the operations conducted therein, are jiractically 
identical, and therefore need no further dcscri|)tion. 
It should be mentioned, however, that there are 
different types of drawing frames, and their designation 
is invariably due to the particular manner in which 
the fallers are operated while traversing the closed 
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circuit. The names of other drawing frames appear 
below. 

Spiral or screw gill ; 

Open link chain ; 

Rotary ; 

Ring Carrier 

Circular. 

For the preparation of slivers for some classes of yam 
it is considered desirable to I'xteiid tlu* drawing and 
doubling operation in a third drawing frame ; as a rule, 
liowcver, two frames are considered sunicient for most 
classes of ordinary yarn. 



CHAPTER IX 


IHE ROVING FRAME 

The process of doubling ends with the last drawing 
frame, but there still remains a process by means of 
which the drafting of the slivers and the parallelization 
of the fibres are continued And, m addition 1o these 
important functions, two other equally important 
operations ari' conducted simultaneously, viz , that of 
imparting to the drawn out sliver a slight twast to form 
what is known as a “ rove or roving, and that of 
w'lndmg the rove on to a large rove liobbm ready for the 
actual spinning frame 

Idle machine m winch this multiple jirocess is per- 
formed IS termed a roving frame/’ vSuch machines 
are made in various sizes, and with different types of 
faller mechanism, but (Vich machine is provided for the 
manipulation of two rows of bobbins, and, of course, 
with two rows of spindles and flyers, ddiese twx) rows 
of spindles, flyers, and rove bobbin supports are shown 
clearly nn Fig. 18, wiiicli represents a spiral roving 
frame made by Messrs. Douglas ITaser & Sons, Ltd., 
Arbroath. 

Each circular bobbin sujiport is provided with ])ms 
rising from the upper face of the disc, and these pins 
serve to enter holes in the flange of the bobbin and thus 
to drive the bobbin, ddre discs or bobbin supports 
are situated in holes in the “ lifter rail ” or “ builder 
rail ” or simply the “ builder " ; the vertical spindles 
pass through the centre of the discs, each spindle being 
provided with a “ flyer,” and finallv a number of plates 
rest upon the lops of the spindles. 
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A roving machine at work is shown in Fig. 19, and it 
will be seen that the twisted sliver or rove on emerging 
from the drawing rollers passes obliquely to the top of 
the spindle, through a guide eye, then between the 
channel-shaped bend at the upper part of the flyer, 
round the flyer arm, through an eye at the extreme end 
of either of the flyer arms, and finally on to the bobbin. 
Each bobbin has its own sliver can (occasionally two), 
and the sliver passes from this can between the sides of 
the sliver guide, between the retaining rollers, then 
amongst the gill pins of the fallers and between the 
drawing (also the delivery) rollers. Here the sliver 
terminates because the rotary action of the flyer imparts 
a little twist and causes the material to assume a some- 
what circular sectional form. From this point, tliepath 
followed to tlie bobbin is that described above. 

As in all the preceding machines, the delivery speed 
of the sliver is constant and is represented by the 
surface speed of the periphery of the delivery rollers, 
this speed approximates to about 20 yards per minute. 
The spindles and their flyers are also driven at a constant 
speed, because in all cases we have — 

spindle speed = delivery x twist. 

There is thus a constant length of yarn to be wound 
on the rove bobbin per minute, and the speed of the 
bobbin, which is driven independently of the spindle 
and flyer, is constant for any one series of rove coils on 
the bobbin. The speed of the bobbin differs, however, 
for each complete layer of rove, simply because the 
effective diameter of the material on the bobbin changes 
with the beginning of each new layer. 

The eyes of the flyers always rotate in the same 
horizontal plane, and hence the rove always passes to 
the bobbins at the same height from any fixed point. 
The bobbins,' however, are raised^ gradually by the 
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builder during the formation of each layer from the 
top of the bobbin to the bottom, and lowered gradually 
by the builder during the formation of each layer from 
bottom to top. In other words, the travel of the 
builder is represented by the distance between the 
inner faces of the flanges of the rove bobbin. 




iiira 




I'AIRBAIKN’s KOVINO FRAMl. IN WORK 

Since every complete layer of rove is wound on the 
bobbin in virtue of the joint action of the spindle and 
flyer, the rotating bobbin, and the builder, each complete 
traverse of the latter increases the combined diameter 
of the rove and bobbin shaft by two diameters of the rove. 
It IS therefore necessary to impart an intermittent and 
variable speed to the bobbin. The mechanism by means 
of which this desirable and necessary speed is given to 
the bobbin constitutes one of the most elegant groups ot 
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mechanical parts which obtains in textile machinery. 
Some idea of the intricacy of the mechanism, as well as 
its value and importance to the industry, may be 
gathered from the fact that a considerable number of 
textile and mechanical experts struggled with the 
problem for years ; indeed 50 years elapsed before an 
efficient and suitable group of mechanical parts was 
evolved for performing the function. 

The above group of mechanical parts is known as 
“ the differential motion,” and the difficulties in con- 
structing its suitable gearing arose from the fact that the 
speed of the rove passing on to the various diameters 
must be maintained throughout, and must coincide 
with the delivery of yarn from the rollers, so that the 
attenuated but slightly twisted sliver can be wound on 
to the bobbin without strain or stretch. The varying 
motion is regulated and obtained by a drive, either 
from friction plates or from cones, and the whole gear 
is interesting, instructive — and sometimes bewildering— 
because two distinct motions, a constant one and a 
variable one, are conveyed to the bobbins from tlu' 
driving shaft of the machine. 

The machine illustrated in Fig. 18 is of special design, 
and the whole tram of gear, with the exception of a 
small train of wheels to the retaining roller, is ]daced 
at the pulley end — that nearest the observer. The gear 
wheels are, as shown, efficiently guarded, and provision 
is made to start or stop the machine from any position 
on both sides. The machine is adapted for building 
10 in. X 5 in. bobbins, i.e. 10 in. between the flanges 
and 5 in. outside diameter, and provided with either 56 
or 64 spindles, the illustration showing part of a 
machine and approximately 48 spindles. 

The machines for rove (roving frames) are designated 
by the size of the bobbin upon which the rove is wound, 
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e.g. 10 in. X 5 in. iramc, and so on ; this means that 
the flanges of the bobbin are 10 in. apart and Sin. 
in ‘diameter, and lienee the traverse of the builder would 
be 10 in. The 10 in. x Sin. bobbin is the .standard 
size for tlie ordinary run of yarns, but 9 in. x 4{> in. 
bobbins are used for the roves from which finer yarns 
are spun. WIk'ii the finished yarn appears m the form 
of rove (often termed spinning direct), as is the case 
for heavier sizes or thick yarns, 8 m x 4 ri. bobbins 
are largely used. 

Provision is made on each roving trame for changing 
tlie size of rove so as to accommodate it for the 
subsequent process of spinning and according to the 
count of the required yarn ; the part^ involved in 
these changes are those which affect the draft gearing, 
the twist gearing, and the buildi'r gearing m conjiinction 
with the automatic index wheel whicli acts on the whole 
of the regulating motion. 





CHAPTER X 


SPINNING 

The final macinnc used in the conversion ol rove to the 
size of yarn required is termed tlu' spinning frame. 
The actual ])rocess of spinning is performed m this 
machine, and, although th(‘ whole routine of the con- 
version of fibre into \arn often goes under the name of 
spinning, it is obvious that a considerable number of 
])r()cesses are involved, and an immense amount of work 
has to be doin' before tlu' actual process of spinning is 
attempted d'he nomenclature is due to custom dating 
back to pri'histoiic times whrii the conversion of fibre' 
to yarn was conducted by much simpU'r apparatus 
than it is at jiresent ; tlie established name to denote 
this conversion of fibie to yarn now ri'fers only to one of 
a large number of important processes, each one of whie'h 
is as important and necessary as the actual operation 
of spuming. 

A pliotogra])hical ri'production of a large spinning 
flat in one of the Indian jute mills ajipears m Fig. 20, 
showing particularly the wide “ pass " between two 
long rows of spinning fnimes, and the method adopted of 
driving all the frames from a long line shaft. Spinning 
frames are usually double-sidefl, and each side may con- 
tain anv practicable number of spindles ; 64 to 80 
spindles per side are common numbers. 

The rove bobbins, several of which are clearly seen in 
Fig. 20, arc brought from the roving frame and placed 
on the iron pegs of a creel (often called a hake) near the 
top of the spinning frame — actually above all moving 
parts of the machine. Each rove bobbin is free to 
,64 
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rotate on its own peg as tiic rove from it e drawn down- 
wards by the retaining rollers. Th(‘' final drafting of 
the material takes place in this frame, and a considerable 
amount of twist is imparted to the drawn out material , 
the latter, now in the desired form and size of }'arn, 
IS wound simultaneously on to a suitable size and form 
of spuming bobbin 

When the rove emerges from tlie retaining rollers it 
IS passed over a " breast plate/ ’ and then is entered 
into the wide part of tlie conductor ; it then le.ives 
by the narrow part of the conductor by means of 
which part the rove is guided to the nip of the drawing 
rollers. Tlu^ rove is, of course, drafted or dr.awn out 
between the retaining and drawing rollers according 
to the draft required, and the iibrou'- material, now in 
tliread size is jdaeed m a slot of the “ thr('ad-])late,'’ 
then round the top of the fh'cr, round one of the arms 
of the flyer, through the m'c or ])alm at the end of tlu' 
flyer arm and on to tlu' spuming bobbin. 'Plie latti'r 
E raised and lowi'red as m the roving fianie by a builder 
motion, so that the yarn may b(' dEtribuif'd over the 
full range betwc'cn the ends or flange'^. 

Each spindle is driven se])arately bv means of a tape 
or band which passes partially round the driying cylin- 
der and the driven whorl of the spindle, and a constant 
relation obtains between the delivery of the yarn and 
the speed of the .spindle during the ojieration of spuming 
any fixed count or type of yarn. In thu eamnection, 
the parts resemble those m the roving frame, but from 
this point the functions of the two frames differ. 'I'he 
yarn has certainly to ])e wound upon the boblun and at 
the same rate as it is delivered from the drawing or 
delivery rollers, but iii the spinning frame the bobbin, 
which rotates on the spindle, is not driven positively, as 
in the roving frame, by wheel gearing ; each spinning 



bobbin is actually driven by the yarn being pulled round 
by the arm of the flyer and just sufficient resistance is 
offered by the pressure or tension of the “ temper band ” 
and weight. The temper band is simply a piece of leather 
or hemp twiiU' to which is attacdied a weight, and tlu' 




A I T\1 OF S1M\MN(. I'K \MI'S 

other end of thi' K'athei or twine n .itt.K'hed to lh(‘ 
builder rail. 

The front pait of the biiildia- rail i'. pro\id('d with 
grooves into om* of whn h the temi)er-band is phu ed so 
that the band itscT is in contai t with a groove msir 
the base of thi' bobbin flange ^ A \arving amount of 
resistance or teiisKiii on tlu' l)obbin is naiuired m viitue 
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of the varying size of the partially-ftlled bobbin, and 
this is obtained by placing the temper-band successively 
in different groves in the builder so that it will embrace a 
gradually increasing arc of the spinning bobbin, and thus 
impart a heavier drag or tension. 

The spinning frames m Fig. 20 are arranged with the 
ends of the frame parallel to the pass, whereas tlie end 
frames in Fig. 21 are at right angles to the pass, and 
hence an excellent view of the chief parts is presented. 
The full rove bobbins are seen distinctly on the pegs ef 
the creel m the upper part of the figure, and the rove 
yarns from these bobbins pass downwards, as already 
described, until they ultimately enter the eyes of the 
flyer arms to be directed to and v'ound upon the spinning 
bobbins. The flyers — at one time termed throstles — 
are clearly visible a little above the row of temper 
weights. The chief parts for raising the buildei— cam 
lever, adjustable rod, chain and wheel— are illustrated 
at the end of the frame nearest the observer. 



CHAPTER XI 


TWISTING AND RKI ITNI. 

In regard to cloth maiuifactiiia', most yarns art- 
utilized m tlie foim they heave tlie spuming frame, 
that is, as single yarns On the otlu'r hand, ior certain 
branches of the trade, weaving included, it is necessary 
to take tw^o, three, or more of these single yarns and to 
combine them by a jirocess tei'liiiKailly termed “ twisting, 
and sometimes “doubling” w'heii two single yarns 
only are combined. 

Although the commonest imdhod, so far as wasiving 
requirements go, is to twast two single yarns together to 
make a compound \arn, it is not umommon to ('ombim* 
a much higher number, indeerl, sixtiaai or more single 
yarns are often united for special purposes, but, wlum 
this number is eo'eeded, tin* operation comes under 
the heading of twines, ropes and tlu' liki' '1 he twist 
or twine thus formed will have the number of yarns 
regulated by tlu' levelness and stianigth reipiired for the 
linished product ddie same operation is conducted 
in the making of strands for cordage, but wIk'ii a number 
of these twines an' laid-up or twisti'd togc'ther, the 
name cord or rope is used to distinguish thein.^ 

When two or thri'i' thrc'ads are united by twisting, 
the operation can be conducted m a twnstmg frame 
which differs little from an ordinary spuming frame, 
and hence need not bi' describi'd. I here may be, 
how'ever, appliances embodying some systi'in of auto- 
matic stop motion to bring tlu' indnadual ‘'pindh's 

^ See Cordage avd (^ordai^e Hem and I’ ihrcs, by I Woodliouse 

and P. Kilgour » 


69 



70 


THE JUTE INDUSTRY 


to rest if one thread out of any group which are 
being combined happens to break. When several 
threads liave to be twisted together, special types 
of twisting frames are employed ; these special 
machines are termed tube twisters,’' and the individual 
threads pass through holes suitably placed in a plate tv 
disc before they reach the tube. 

More or less elaborate methods of combining yarns 
arc occasionally adopted, but the reader is advised to 
consult the above-mentioned work on Cordage and 
similar literature for detailed information. 

When the yarn leaves the spinning frame, or the 
twisting frame, it is made up according to require- 
ments, and the general operations which follow spinning 
and twisting are, — reeling, cop-windirig, roll or spool 
winding, mill warping or link warping. The type or 
class of yarn, the purpose for which the yarn is to be 
used, or the equipment of the manufactiir(*r, determines 
which of these methods slioiild be used pnwious to 
despatching the yarn. 

Reeling. Reeling is a comparatively simple opera- 
tion, consisting solely of winding the yarns from tlu' 
spinning or twisting bobbins on to a wide swift or reel 
of a stiitable width and of a fixed diameter, or rather 
circumference. Indeed, the circumference of the reel 
was fixed by an Act of Convention of Estates dating as 
far back as 1665 and as under : 

“ That no linen yarn be exported under tlie pain ol 
confiscation, half to the King and half to the attacher.” 

“ That linen yarn be sold by weight and that no reel 
be shorter than ten quarters.” 

The same size of reel has been adopted for all jutt' 
yarns. All such yarns which are to be dyed, bleache d, or 
otherwise treated must be reeled in order that the 
liquor may easily penetrate the tj.ireads which are 
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obviously in a loose state. There are systems of dyeing 
and bleaching yarns in cop, roll or beam form, but these 
are not employed mucli in the jute indiistTV. Large 
quantities of jute yarns intended for export are reeled, 
partly because bundles form suitable bales for transport, 
and partly becaii'-e of the varied operations and sizes 
of apparatus wliicli obtain in foreign countries. 


Y\Ix‘N TABU' I'OK JBT1<: Y\KNS 


90 inclK's, or 21 y.ird 

120 thro.uls 200 

2 uils ,, (300 

12 ,, :3,(30() 

ds ,, uqoo 


1 thre<id, or tlio circiiniloKMicc 
ol the reel 
1 I ut (or lea) 

1 h('er 

I standard hank 
I sj)\ ndle 


Since ]ute yarns are conqiaialively thick, it is only 
the very lines! yarns win li cont.nn 12 cuts per hank. 
'The bulk ol the yarn is iikkU' up into 6-cut hanks. If 
the yarn should be extra thick, even 6 cuts are too many 
to be combined, and one finds groiqw of 4 cuts, 3 cuts, 
2 cuts, and even 1 cut. A convenient name for any 
group less than 12 cuts is a* “ mill-hank,” l)ecaus(‘ the 
number used is siuqily oni' of ('oin'enuaua' to enable tlu' 
miU-hank to be satisfactorily plactsl on the swift in tlu> 
winding frame. 

The reeling operation is useful m that it enables one 
to measure the length of the yarn ; indeed, the operation 
of reeling, or forming the yarn into cuts and hanks, 
has always been used as the 'method of designating the 
count, grist or number of the yarn. We have already 
seen that the count of jute yam is determined by tlu' 
weight in lbs. of one spyndle (14,400 yds.). 

For 81b. per spyndle yarn, and for other yarns of 
about the same count, it is usual to have provision for 
24 spinning bobbins on the reel. As the reel rotat('s, 
the yarn from thes« 24 bobbins is wound round, say, 
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6 in. apart, and when the reel has made 120 revolu- 
tions, or 120 threads at each place from each bobbin, 
there will be 24 separate cuts of yarn on the 
reel. When 120 threads have been reeled as mentioned, 
a bell rings to warn the attendant that the cuts are 
complete ; the reel is then stopped, and a “ lease-band " 
is tied round each group of 120 threads. 

A guide rod moves the thn'ad guide laterally and 
slowly as the reeling operation is proceeding so that 
each thread or round may be in close proximity to its 
neighbour without riding on it, and this movement of 
the thread extends to approximately 6 in., to accom- 
modate the 6 cuts which arc to form the mill-hank. 

Each time the reel lias made 120 revolutions and the 
bell rings, the reeler ties up the sev'eral cuts in the 
width, so that when the imll-liank is complete, each 
individual cut will be distinct. In some cases, the 
two threads of the lease-band instead of being tied, 
are simply crossed and recrossed at each cut, without ot 
course breaking the yarn which is being rested, nltkough 
effectively separating the cuts. At the end of the 
operation (wlien the quantity of cuts for the mill-hank 
has been reeled) the ends of the lease-band are tied. 

The object of the lease-band is for facilitating the 
operation of winding, and for enabling the length to 
be checked with approximate correctness. 

When the reel lias been filled with, say, twenty- 
four 6-cut hanks, there will evidently be 3 spyndles of 
yarn on the reel. The 24 mill-hanks are then slipped 
off the end of the reel, and the hanks taken to the 
bundling stool or frame. Here they, along with others 
of the same count, arc made up into bundles which 
weigh from 54 lb. to 60 lb. according to the count of 
the yarn. Each bundle contains a number of complete 
hanks, and it is unusual to split a hank for the purpose 
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of maintaining an absolutely standard weight bundle. 
Indeed, the bundles contain an even number of hanks, 
so that while there would be exactly 56 lb. per bundle 
of 7 lb. yarn, or 8 lb. yarn, there wouKl be 60 lb. m a 
bundle of 72lb. \arn, and 54 lb. in a bundle of 91b. 
yarn. 

The chief point m reeling is to ('usiirc' that the correct 
number of threads is in (Mch cut, i e to obtain a “ cor- 
rect tell” ; this ideal condition may be impracticable in 
actual work, but it is wise to approai'h it <is ( los(‘lv 
as possible. Careless workeis .dlow the reel to run on 
after one or more spinning bobbins are empty, and this 
yields what is known as ” short tell.” It is not iiiK'ommon 
to introduce a bell wheel with, say, 123 or 124 ti'eth, 
instead of the nominal 120 teeth, to comiiensate foi 
this defect m reeling 
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WINDINCx : ROLLS AND COPS 

The actual spinning and twisting operations being thus 
completed, the yarns are ready to be combined either 
for more elaborate types of twist, or for the processes 
of cloth manufacture. In its simplest definition, a 
fabric consists of two series of threads interlaced in such 
a way as to form a more or less solid and compact 
structure. The two senes of threads which are so 
interlaced receive the technical terms of warp and 
weft — in poidical language, warp and woof. The 
threads which form the length of the cloth constitute 
the warp, while the transverse threads ari^ the wcht 
The warp threads have ultimately to be wound or 
“ beamed ” on to a large roller, t ('lined a weaver’s 
beam, while the weft yarn has to 1 h' prepared m 
suitable shape for the shuttle. These two distinct 
conditions necessitate two general types of winding , 
[a) Spool winding or bobbin winding for the warp 
yarns. 

(/;). Cop winding or pirn winding for the weft yarns. 
For the jute trade, the bulk of the warp yarn is wound 
from the spinning bobbin on to large rolls or spooF 
which contain from 7 to 8 lb. of yarn ; the weft is 
wound from the spinning bobbin into cops which weigh 
approximately 4 to 8 ounces. 

Originally all jute yarns for warp were wound on to 
flanged bobbins very similar to, but larger than, those 
which are at present used for the linen trade. The 
advent of the roll-winding machine marked a great 
advance in the method of winding warp yarns as com- 
pared with the bobbin winding nv'thod ; indeed, in 
*74 
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the jute trade, the latter are used only for winding 
from hank those yarns which have been bleached, 
dyed or similarly treated. Fig. 22 illustrates one of 
the modern bobbin winding machines for jute made by 
Messrs. Charles Parker, Sons & Co., Dundee. The 
finished product is illustrated by two full bobbins 
on the stand and close to a single empty bobbin. 
There are also two full bobl)ins in the winding position, 
and several hanks of yarn on the swifts. Each bobbin 
is driven by means of two discs, and since the drive is 
by surface contact between the discs and the bobbin, 
an almost constant speed is imparted to the yarn 
tliroughout the process. An automatic stoj) motion 
is provided for each boblun ; this apparatus lifts the 
bobbin clear of tlie discs when tlie bobbin is filled as 
exemplified in the illustration 

The distance between the tlangi's of the bobbin is, 
obviously, a fixed oiu', in any one machine, and the 
diameter over the yarn is limited. On the other hand, 
rolls may be made of varying widths and any suitable 
diameter. And while a bobbin holds about 21b. of 
yarn, a common size of roll weighs, as already stated, 
froip 7 to 81b Such a roll measures about 9 m. 
long and 8m. diameter; hence for 81b. yarn, tlu' 
roll capacity is 14,400 yards. 

Rolls very much larger than the above are made on 
special machines adopted to wind about six rolls as 
shown in Fig. 23. It is built specially for winding 
heaVy or thick yarns into rolls of 15 in. diameter and 
Min. in length, and this particular machine is used 
mostly by rope makers and carpet manufacturers. One 
roll only is shown in the illustration, and it is winding 
the material from a 10 in X 5 in. rove bobbin. The rove 
is drawn forward bv surface or frictional contact between 
tlie roll itself and a, rapidly rotating drum. The yarn 




bobbin windixc 
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guide is moved rapidly from side to side by means of 
the grooved earn on the left, the upright lever fulcriimed 
near the floor, and the horizontal rod which passes m 
front of the rolls and upon which are fixed the actual 
yarn guides This rapid traverse, combined with the 
rotation of the rolls, enables the yarn to be securely 
built upon a paper or wooden tube ; no flanges are 
required, and hence the initial cost as well as the upkeep 
of the foundations for rolls is much below that for 
bobbins. 

Precisely the same principles are adopted for winding 
the ordinary 9 m. x 8m. or Bin, x 7 in, rolls for 
the warping and dressing departments, 'fhese rolls 
arc made direct from the yarn on spinning bobbins, but 
the machines are usually double-sided, each side having 
two tiers ; a common number of sjiooK for one macliiiK' 

IS 80. 

The double tier on each side is practicable because of 
the small space required for the spinning bobbins. When, 
However, rolls are wound from hank, as is illustrafed 
m Fig. 24, and as practised in several foreign countries 
even for grey yarn, one row only at (aich side is possible. 
Both types are made by each machine maker, the one 
illustrated m Fig. 24 being the product of Messrs. 
Charles Parker, Sons & Co , Dundee. 

In all cases, the yarns ari' built upon tubes as men- 
tioned, the wooden ones weighing only a few ounces and 
being practically indestructible, besides being very 
convenient for transit ; indeed it looks highly probable 
that the use of these articles will still further reduce 
the amount of yam exported in bundle form. 

The machine illustrated m Fig. 24, as well as those 
by other makers, is very compact, easily adjustable to 
wind different sizes of rolls, can be rim at a high speed, 
and possesses automatic stop motions, one for each roll. 
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A full roll and a partially-filled roll are clearly seen. A 
recent improvement in the shapt' of a new yarn drag 
device, and an automatic stop wlu'u the yarn breaks 
or the yarn on the bobbin is (exhausted, has just been 
introduced on to the Combe-Barbour franne 

Weft Winding. A few firms wind jute weft yarn from 
the spinning bobbins on to pirns (wooden centres). 
The great maj(jrity of manufacturers, however, use ('oj)s 
for the loom shuttBs. The cops an' almost invanablv 
wound direct from the spinning bobbins, the exci'ption 
being coloured yarn which is wound from hank. I'liere 
are different types of machines used lor ('op wanding, 
but m every case the yarn is wound upon a bare spindle, 
and the yarn guid(^ has a rapid traverse in order to 
obtain the wadl-known cross-wand so nei'cssary for 
making a stable cop. Ihe disposition of tlu' (' 0 })s in 
the wanding operation is vertK.al, but wink' m some 
machines the tapered nosc' of the ('op is m the high 
position and the spinning bobbin Irom which the yarn 
is being drawai is m the low' position, m other machmt's 
these conditKins are oppospe. 'fhus, m the cop winding 
frame made by Messrs. Douglas Fraser & Sons, Jdd., 
Arbroath, and illustrated in Fig. 25, the spinning 
bobbins are below' the cops, the tapered nosis of the 
latter are upwards in tlu'ir cones or shapius, and the 
yarn guides are near the toj) ofDhe nKuhiiie This 
view bhow^s about three-fourths of tlu' full w'ldth of a 
9G~spindle machine, 48 spindles on each side, two 
practically full-length cops and one partially built. The 
illustration in Fig 26 is the above-mentioned opposite 
type, and the one most generally adopted, w’lth the 
spinning bobbins as shown near the top of the frame, 
the yarn guides m the low position, and the point or 
tapered nose of the cop pointing downwards. Six 
spindle^ only app(?ar in thij view, which represents 

7— (H62f) 
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the machine made by Mi'ssrs Urquliarl, Liii(Ka\- & Co . 
Ind., Dundei', but it will be understood that all machiiK s 
aie made as long as desiri'd within practuable and 
(■('onomic limiN 
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d'lie spindles ol cop m.iehmes arc' gcsir drivcai a-, sliowii 
c'leailv m log 28 ; the hirge skcwv bevc‘1 wliec'ls <irc' kc'yed 
to the' mam shaft, while tlie small skew^ bc'vel w'hec'ls 
are loose on their res])eqtive spindles. Tiie upper tac'e 
ot each ^mall skc'w Itevc'l wh('('),forms one ])art ot a clutc'h; 
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the other part of tlie clutcli is slidably mounted on the 
spindle. When the two parts of the clutch are separated, 
as they arc when the yarn breaks or runs slack, when 
it is exhausted, or when the cop reaches a predeter- 
mined length, the spindle stops ; but when the two jiarts 
of the clutch are m contact, the small skew bevel wheel 
drives the clutch, the latter rotates the spmdh', and the 
spindle in turn draws forward tlu' yarn from tlu' 
bobbin, and in conjunction with the rapidlv moving 
yarn guide and the inner surface ol the cone imparts 
m rapid succession mnv layers on the nose of the cop, 
and thus the formed layeis of the latter increa^-e the 
length proportionately to tlu' amount of yarn drawn on, 
and the partially ('ompleted cop moves slowly away from 
its cup or cone until the desired k'ligth is obtaiiunl when 
the spindle is automatically stopped and tlu' winding 
for that particular s])indle ceases, ('ops mav be made 
of any length and any suit.ibh' diameter ; <i common size 
for jute shutth' is 10 m long, and 1^ in. diariK'ti'r, 
and the angle formed by the two sides of the cone is 
approximati'ly 30 degrees 



CHAPTER XIII 


WARPING, BHA:\IING AND DRESSING; 

Theri^ arc' a Cav distinct incdliods ot {ircparing war]) 
tJireads on tlic weaver’s 'oceim. Stated bnetly, tlie 
('Inef methods aia* — 

1. The warp is mad(' m tlic' lorm of a eham on a wai])- 
npy mill, and wIk'II tlu' completed eham is nanoved 
from the mill it is transferred on to the weav'ci’s beam. 

2 . Idle w'arp is madi' m the form of a eham on a link- 
ing maeliime and tlum beamed on to a weavTr’s beam. 

3. ddu' warp yarns are wound or beamed direid from 
the laryc* eylmdiK'al “ rolls ” or “ spools ” on to a 
we.iver’s beam. 

4. ddie warp v.iriis are stanhed, dried and beamed 
simultaneonslv on to a weavia’s bcsim 

The last mi'thod is tlu' most extcaisivadv adoptial ; 
blit W(' slhdl deseribi' tlu' four ])rocess('S bruTy, and m 
the order mentioned. 

I'or mill warjnny, <is m No 1 method, from 50 to 7- 
full sjinminy bobbins .in* jilaeed m the bank or creel As 
illustrated to the riyht of each laryi* circular war])iny 
mill m Eiyc 27. ddie ends of the threads from thi'se 
bobbins an* dniwn throuydi the eyes of two leayes of 
the “ heck,” and all thi* ends tied to^yether The heck, 
or apparatus for formini^ wliat is known as the wcayer’s 
lease, drawer’s lease, or thread-by-thn*ad lease, is 
shown clearly betwei'ii the bobbin bank and the female 
warper m the foreground of the illustration. The 
heck is suspended by means of cords, or chains, and so 
arranged that wdien the warping mill is rotated m one 
direction the heck is lowered gravlually between suitable 
k4 
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slides, while when the mill is rotated in the opposite 
direction the heck is raised gradually between the same 
slides. These movements are necessary in order that 
the threads from the bobbins may be arranged spirally 
round the mill and as illustrated clearly on all the mills 
in the figure. The particular method of arianging the 
ropes, or the gearing if chains ari' u.scd, determines the 
distance between each pair of spirals ; a common 
distancii is about Um. There are about 42 spirals 
or rounds on the nearest mill in Fig 27, and this number 
multiplied by the circumfert'nce of the mill represents 
the lengtli of the warp. 

At the comimaici'ment, tlie hei'k is at the top, and when 
the weaver’s lease has been formed on the three pins 
near the top of the mill with the 50 to 72 threads (often 
56), the mill is rotated by means of the handle and its 
connections shown near the bottom of the mill. As the 
mill rotates, the heck with the threads descends gradually 
and thu^ the group of threads is disposed spirally on 
the vertical spokes of the mill until the desired length 
of the warp is reached. A beamer’s lease or “ ])in lease ” 
is now made on the two lower jx'gs ; there may be 
two, three, four or more threads m each group of tjie 
pm lease ; a common number is 7 to 9. When this pin 
lease has been formed, one section of the warp has been 

50 to 72 , 

made, the proportion finished being— where .v is 

the total number of threads required for the cloth. The 
same kind of lease must again be made on the same 
two pins at the bottom for the beginning of the next 
section of 50 to 72 threads, and the mill rotated in the 
opposite direction in order to draw up the heck, and to 
-cau.^e the second group of 50 to 72 threads to be 
arranged spirally and in close touch with the threads 
of the first group. Wlien the heck reaches the top of 
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the mill, the smp^lc-thread lease is again made, all the 
threads pass{‘d round the end pin, and then all is ready 
for repeating the same two operations until the 
requisite number of threads has been introduced on to 
the mill. If it is impossible to accommodate all the 
threads for the (doth on the mill, the warp is made m 
two or more parts oi chains. It will be notici'd that the 
heck for the neanst mill is opposite about tlu' 12th round 
of threads from the bobbin, wlu'reas the heidc for the 
second mill is about th(‘ same distancx' from tlu' top. 
A completed war]) or chain is being biindk'd iipop])osite 
the third mill. When tin* war]) is comideted it is ])iilled 
off the mill and simultaneously linked into a ('ham. 

A \'ery similar kind ol war]) can be made more quickly, 
and often better, on what is termed the linking ma( hme 
as mentioiu'd in No. 2 imdhod Such a machiiu' is 
illustrated in Fig 28, and th(‘ full e(]ui])m(‘nt (kaiiands 
the follownng lour distiiK't kinds of <q)])ara1us--a l)ank 
capable of holding a})pr()\imat(‘ly 300 sjiools, a frame 
for forming the w(NiV('r's 1 (Ms(' and tlu' b(‘amer’s hsisc', 
a machine for drawing the tliK'ads from the spools in 
the bank and for measuring the length and marking 
tlH' war]) at predetermined intervals, and linally tlu' 
actual machine wdnch links the group of thieads in tlu' 
form of a chain. 

In Fig. 28 part of the larg(' bank, with a few rows of 
spools, Is shown m the e.xtn'ine bai'kgroimd. The tw'o 
sets of threads, from the two wings of tlu' bank, are seen 
distinctly, and the machiiu' or frame imnu'diately in 
front of the bank is wh«*r(' the im) kinds of lease are 
made wdien desired, i e. at the beginning and at the end 
of the warp. Retwa'en this leasing frame and the 
linking machine proper, shown m the foreground, is 
the drawing, measuring and marking machine. Only 
})art of this machiini is selm— the driving pulleys and part 
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of the frame adjoining them. All these frames and 
machines are necessary, but the movements embodied 



m them, or the functions which tlu'X' perform, are really 
subsidiary to those of th(' linker shown m the foreground 
of Fig. 28. 

Although the linking machine is (Composed of only a 
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few parts, it is a higlily-ingenioiis combination of 
mechanical parts ; these parts convert the straight 
miming group of 300 threads into a linked chain, and 
the latter is shown distinctly descending from tlie 
chute on to the floor in the figuie. Precisely the same 
kind of link is made by the hand warpers when the 
warps indicated in Fig. 27 an* being wilhdrawn from tlu^ 
mills Two completed chains are shown tied \\\) in 
Fig. 28, and a stock of rolls or sj^ools appear against 
the W(dl near the bank 

The completi'd chain iroin tlu' warjiing mill oi the 
linking m.K'hine is now t.daai to the beaming fraiiue 
.md aft(‘r the threads, or r.Uher tlu' sni.dl groups ot 
thre.ids, m tlu' ])ni lease have bei'ii disposial in a kind 
ot (oarsc' comb or rei'd, terimal an e\ener or raddle, 
and arranged to oecu])\' tlu' desired width in the evc'iu'i , 
the\’ ar(' .dtaidied in sonu' suitabli' w<i\' to tlu' w’eavei’s 
])(aim. ITu' (diain is IkFI taut, and waaghts a]g)lu'd to 
the presst'r on the Ixaun while' tlu' latter is rot<ited In 
this way a solid compaed beam ot yarn is obtanu'd 1 lu' 
('lid ol the w'arp - that oiu' that goes on to the beam 
la.st- contains tlu' w'('a\'('rT U'asi', and wiu'ii tlu' eom- 
pF;tt'd lieam is remova'd from the beaming or w'lnding-oii 
Ira'iiK', this single-thia'ad h'.isi' ('iiables tlu' lU'.xt opt'ra- 
tiv(' to sel('( t the thiaads indiMdually .md to draw' the 
thrt'ads, usuallv single', but sometimes m jiairs, in winch 
case the least' would be' m pairs, through the eyes of the' 
e'ainbs or healds, or to sele'ct them for the ])urpos(' of 
tying tliem to the' e'lids ol the w'arj) in the loom, that is 
to the “ thrum ” of a clot4i w'luch has be'e'ii eaimpleted. 

Instead of hrst making a warp or chain on the wairpmg 
mill, or on the' linking machine, and tlu'n beaming sue ii 
warp on to the' weaver’' be'am or loom beam as already 
deseaibed, twai othe'iwvise disline't processes of war])ing 
and beaming mav coftdue'tt'd simultaneously, dlius, 
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the total number of threads required for the manu- 
facture of any particular kind of cloth — unless the num- 
ber of threads happens to be very high — may be wound 
on to the loom beam direct from the spools. Say, for 
example, a warj) was required to be 600 yards long, 
and that there should be 500 threads in all. Five 
hundred spools of warp yarn would be i)laced in the 
two wings of a V-shaped bank, and the threads from 
these spools taken in regular oixUt', and Ihreach'd 
through the splits or openings of a reed which is placed 
in a suitable position in regard to the windmg-on 
mechanism. Some of the machines which perform the 
windmg-on of the yarn are comparatively simple, 
while others are more or less complicated. In some 
the loom beam rotates at a fixed number of revolutions 
per minute, while in others the beam rotates at a 
gradually decreasing number of revolutions per minute. 
One of the latter types made by Messrs Urquhart, 
Lindsay & Co., Ltd , Dundee, is illustrated m Fig. 29, 
and the mechanism displayed is identical with that 
employed for No. 4 method of preparing warps. 

The V-shaped bank with its complement of spools 
(v5()0 in our example) would occupy a position immedi- 
ately to the left of Fig. 29. The threads would pass 
through a reed and then m a straight wide sheet between 
the pair of rollers, those parts being contained m the 
supplementary frame on the left. A similar frame 
appears on the extreme right of the figure, and this 
would be used in conjunction with another V-shaped 
bank, not sliown, but which 'would occupy a position 
further to the right, i.e. if one bank was not large 
enough to hold the required number of spools. The 
part on the extreme right can be ignored at present. 

The threads are arranged in exactly the same way 
as indicated in Fig. 28 from the bank to the reed m front 
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of the rollers in Fif^. 29, and on emerging from the pair of 
rollers are taken across the stretch between the supple- 
mentary frame and the mam central frame, and attached 
to th(' weaver's beam just below the pressing roller'^. 
It mav be advisable to liaAT- another reed just before tlu^ 
beam, so that the width occupied by the threads m the 
beam ma)' bi' exactly tlie same as the width between 
the two flanges of the loom beam. 

The speed of the threads is determined by the surfaci' 
speed of the two rollers m the supplementary frami-, 
the bottom i oiler being positively driven from the 
central part through the long horizontal shaft and a 
train of wheels caged in as shown I'he loom lieanu 
which is sei'u clearly immediately below the pressing 
rollers, is driven by friction because the surface s])e('d of 
the yarn must be constant ; hence, as the diameteu' over 
the yarn on tlu^ beam increases, the law'olutions jier 
minute of the be.im must dccreasi', and a varying 
amount of slip takes place between flit' fnction-dise's 
and their flannels 

As the loom beam rotates, the threads <ire arranged 
in layers between the flanges of the loom Ixaim. dims, 
the 500 threads would be arranged side by side, perhaps 
tor a width of 45 to 46 in., and bridging the ga|) 
between the flanges of th(‘ beam ; the latter is thus, to 
all intents and jnirposi's, a \'('rv large bobbin iijion which 
v500 threads are wound at the same time, inslisid of one 
thresad as m the ordinary but smaller bobbin or reel 
It will be understood that m the latter case the same 
thread moves from side to sid^‘ in order to bridge tlu* 
gap, whereas m the former case each thread maintains 
a fixed position m the width. 

The last and most important method of making a 
warp, No. 4 method, for the weaver is that where, in 
addition to the simultaneous processes of warping and 
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beaming as exemplified m the last example, all the 
tlireads are coated with some suitable kind of starch 
or size immediatidy they reach the two rollers shown 
111 the supplementary fraim^ m Fig 29. Tlu' moistened 
threads must, however, be dru'd before they reach tin* 
loom beam When a w.irp is starclu'd, dried and 
beamed simultam'oiislv, it is ^aid to bi' “ dia^ssed." 

In the modern dressing m.ichine, sik'Ii <is that illiD- 
trated m Fig. 30, tlua'e <ire six steam-luMted ('vhndcMs 
to dry the starchi'd yariN bidoK* tlu' latter reach the 
loom beams. Foth banks, or rather part of both, ( <m 
be si'eii in this vkav, Irom whu h some uhsa, wall bi' 
toriiK'd oi the great length o(Aai])ied Siaa'DiI of tlu' 
llinsids troni the spools m tlu‘ left b.mk <iie seen I'on- 
vergmg towairds tin' back rei'd, then they pass bcdwA'cn 
llu^ two rolh'i's — the botiom one of wFicli is ])artiallv 
immi‘rs('d m the staiaF trough- -.iiid lorward to the 
second lAA'd. Alter tlu' sheet of thresids halves IIk' 
s('cond reed, it ]).isses parliallv iouikI .i small guide' 
loller, then almost whe)ll\ rounel e'ach ol three e'\’lmdeis 
arrange'd *.•, and liiialh' on to the' leiom beam 

.Eae'h cylmdi'r is 4 te'e't diame'ti'r, and thre'e' eel tlu'in 
'xcjipy a peisition be'twe'e'ii Hi(' h'lt su])ple'me'ntary 
Iraine and the central frame m h'lg 29, while the* lA'inam- 
mg three' c\hnde'rs are simil.irK' disposed betw'eeii the' 

( I'litral frame' and the' sujijih'ine ntaiy [rami' of the' right 
ill the same' ilhistratie)n 

rile' number of steam-he'ate'el cvhiieh'rs, anel their 
diaiiK'ter, de'])enel some'what u])on the' tv])e' of yarn to 
be' elresbe'd, and upon thr spe'i'el w'hii'h it is eh'sircd to 
run the' yarn A eoinmon speed toi e)rehnary-"’ize'el 
jute is from 18 to 22 yap Is per minute 

A eliffere'iit waiv of aiianging the cyhnde'rs is e'xe'inph- 
heel in lug. 31 d'his viewg which illustrates a 
machine made' bv i^Iessil; Charles F.ukei, bous ( o , 
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Dundee, has been introduced to show that if the warps 
under preparation contain a comparatively few threads, 
or if the banks are made larger than usual, two warps 
may be dressed at the same time. In such a case, 
three cylinders only would be used for each warp, and 
the arrangement would be equivalent to two single 
dressing machines. The two weaver’s beams, with 
their pressing rollers, arc shown plainly in the centre of 
the illustration. Some machines have four cylinders, 
others have six, while a few have eight. A very similar 
machine to that illustrated in Fig. 31 is made so that 
all the SIX cylinders may be used to dry yarns from two 
banks, and all the yarns wound on to one weaver’s 
beam, or all the yarns may be wound on to one of the 
beams in the machine in Fig. 31 if the number ot threads 
is too many for one bank. 

Suppose it IS desired to make a warp of 700 threads 
instead of 500, as in the above example ; then 350 
spools would be placed in each of the two banks, the 
threads disposed as already described to use as much 
of the heating surface of the cylinder as possible, and 
one sheet of threads passed partially round what is 
known as a measuring roller. Both sheets of threads 
unite into one sheet at the centre of the machine in 
Fig. 31, and pass in this form on to one of the loom 
beams. 

It has already been stated that the lower roller in 
the starch box is positively driven by suitable mechanism 
from the central part of the machine. Fig. 29, while 
the upper roller, see Fig. 30, a pressing roller and is 
covered with cloth, usually of a flannel type. Betw^een 
the two rollers the sheet of 350 threads passes, becomes 
impregnated with the starch which is drawn up by the 
surface of the lower roller, and the superfluous quantity 
is squeezed out and returns to che trough, or joins that 
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which is already moving upwards towards the iiij) of 
the rollers. The yarn emerges from the rollers and over 
the cylinders at a constant speed, which may be chosen 
to suit existing condition.'., and it must also be wound on 
to the loom beam at the same rate. But since the 
diameter of the beam increases each revolution by 
approximately twice the diameter of the thread, it is 
necessary to drive' the beam by some kind of differential 
motion. 

The usual way m machines for dressing jute yarns 
IS to drive the Ixaun support and the beam by means of 
friction plates A certain amount of slip is always 
taking place— the drive is designed for this purpose — 
and the friction plates are adjusted by the yarn dresser 
during tlic operation of dressing to enable tlu'in to draw 
forward the beam, and to slip m infinitesimal sections, 
so tliat the yarn is drawn forward ('ontinuously and at 
a uniform speed. 

During the operation, the measuring toller and its 
subse(|uent tram of whei'K and shafts indicates the 
length of yarn which has passed over, also the niimbc'r 
of “cuts" or ‘'])iec('sy of apy desired li'iigtli ; m 
addition, ])art of tlu' nii'a^uring and marking mechanism 
causes an ink-pad to mark the yarn at the end of each 
cut, sucli mark iu act .is a guide for the weaver, and to 
indicate the length of wcirp winch has been wxjven. Thus 
if the above war]) w'cre mtimded to be five cuts, each 120 
\ards, or 600 yards in all, the- above apparatus would 
measure and indicate the yards and cuts, and would 
introduce a mark at iulArvals of 120 yards on some of 
the threads. And all this is doin- without stopping the 
machine. At the tune of marking, or immediately 
liefore or after, just as desiri-d, a bell is made to ring 
automatically so that the attendant is warned when the 
maik on the warptis abfiut to approach the loom beam. 



This bell is shown in Fig. 29, near the right-hand curved 
outer surface of the central frame. 

As in hand warping or in linking, a single-thread lease 
is made at the end of the desired length of warp, or else 
what is known as a pair of “ clasp-rods " is arranged to 
grip the sheet of warp threads. 

After the loom beam, with its length of warp, has 
been removed from the machine, the threads are either 
drawn through the eyes or mails of the cambs (termed 
gears, healds or heddles in other districts) and through 
the weaving reed, or else they are tied to the ends ot 
the threads of the previous warp which, with the weft, 
has been woven into cloth. These latter threads are 
still intact m the cambs and reed in the loom. 
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TYING-OX, DRAWING-IN, AND WEAVING 

If all the threads of the newly-dressed warp can b(' tied 
on to the ends of the warp whieh has been woven, it 
IS only necessary, when the tynig-on process is completed, 
to rotate the loom beam slowly, and smmltarieously to 
draw forward tlie threads nntil all the knots have 
passed through the cambs and th(' reed, and sidheiently 
far forward to be clear of the latter wlien it approaches 
its full forward, or beating up, position dm mg tlu* 
operation of weaving. 

If, on the othei iiand, th(' threads of the iiewl}- 
dressed, or newly-beamed, warp had to be drawn-in 
and reeded, these operations would be performed in 
the drawing-in and reeding department, and, when 
completed, the loom beam with its attached war]> 
threads, cambs and reed, would be taken bodily to the 
loom where the '‘tenter,” “tackier” or “ tuiK.'r ” 
adjusts all the parts prepiiiatory to tlie actual openition 
of»wcaving. The latter work is often li'iimal “gaiting 
a web.” 

There is a great similarity in many of the operations 
of weaving the simpler types of clotli, although theri' 
may be a consideiable ddlerence m the appearance of 
the cloths themselves. In nearly all the various 
branches of the textile industry the bulk of the work m 
the weaving departmenfs of such branches consists of 
the manufacture of comparatively simple fabrics. 
Thus, in the jute industry, there are four distinct 
types of cloth which ]aedommate over all others ; these 
types are knowm respectively as hessian, bagging, 
tarpauling and Seeking Ii^ addition to these mam 
99 . 
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types, there are several other simple types the structure 
of which is identical with one or other of the above 
four ; while finally there arc the more elaborate types 
of cloth which are embodied in the various structures 
of carpets and the like. 

It is obviously impossible to discuss the various 
makes in a work of this kind ; the commoner types arc 
deseribed in Jute and Linen Weaving Calculaiions 
and Structure of Fabrics ; and the more elaborate 
ones, as well as several types of simple ones, appear m 
Textile Design: Pure and Applied, both by T. 
Woodhous^ and T. Milne. 

Six distinct typos of jute fabrics arc illustrated in 
Fig. 32. The technical characteristics of each are as 
follows— 

H. — An ordinary “ Hessian ” cloth made from com- 
jiaratively fine single warp and single weft, and 
the threads interlaced in the simplest order, 
termed “ plain weave.” A wide range of cloths 
IS made from the scrims or net-hke fabrics to 
others more closely woven than that illustrated. 

B. — A “ Bagging ” made from comparatively fine 
single warp arranged in pairs and then termed 
"double warp.” The weft is thick, and the 
weave is also plain. 

T. — A " Tarpauling ” made from yarns similar to 
those in bagging, although there is a much 
wider range in the thickness of the weft. It is a 
much finer cloth than the typical bagging, but 
otherwise the structures are identical. 

S. — A striped " Sacking ” made from comparatively ' 
fine warp yarns, usually double as m bagging, 
but occasionally single, with medium or thick 
weft interwoven in 3-leaf or 4-leaf twill 
order. The weaves are showp in Fig. 33. 
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C. — One type of “Carpet" cloth made exclusively 

from t\vo-])ly or two-fold coloured warp yarns, 
and thick black single weft yarns. The threads 
and picks are interwoven in two up, two down 

^ twill, directed to right and then to left, 

and thus forming a hernng-bonn ]iattern, or 
arrow-head pattern. 

P - -An uncut ])ile fabric known as “ Brl ' ssj j.LETTji " 
The figuring warp is composed of d\'ed and 
printed yarns mixed to form an indefinite pattern, 
and works m conjunction with a ground warp 
and weft. The weave is again jdain, although 
the structun' of the fabric is quite different 
from the other plain cloths illustrated. The 
cloth IS reversible, the two sides being similar 
m structure but differing sliglitly in colour 
ornamentation. 

As already indicated, there are several degrees of 
fineness or coaiscaiess m all the groups, particularly 
m the types marked II, B, T and S The structure 
or weave m all varied ics of any one group is constant 
and as stated. 

All the weaves are illustrated m the usual technical 
manner m Fig 33, and the redation between the simplest 
of these weaves and the yarns of the clotli is illustrated 
in Fig. 34. In lug. 33, tlie unit weaves m A, B, C, 

D, E and F are shown m solid squares, while the 
repetitions of the units in each case arc represented by 
the dots. 

A is the plain weave, 16 units shown, and used for 
fabrics H and P, Fig 32. 

B is the double' waarp plain w^avc, 8 units sliowm, 
and show's the method of interlacing the yarns in 
patterns B and T, Fig. 3^. \^'lien ‘Tie warp is made 
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double as indicated in weave B, the effect in the cloth 
can be produced by using the mechanical arrangements 
employed for weave A. Hence, the cloths H, B and 
T can be woven without any mechanical alteration in 
the loom. 

C is the 3-lcaf double warp sacking weave and shows 

4 units ; since each pair of vertical rows of small squares 
consists of two identical single rows, they may be 
represented as at D. The actual structure of the cloth 

5 in Fig. 32 is represented on design paper at 
C, Fig. 33. 

D is the single warp 3-leaf sacking weave, 4 units 
shown, but the mechanical parts for weaving both 
C and D remain constant. 

E is tile double warp 4-leaf sacking, 2 units shown, 
while 

F is the single warp 4-leaf sacking, 4 units shown. 

The patterns or cloths for E and F are not illustrated. 

(7 is a “ herring-bone ” design on 24 threads and 4 
picks, two units shown. It is typical of the pattern 
represented at C, F'ig. 32, and involves the use of 4 
leaves in the loom. 

The solid squares in weave A, F'ig. 33, are repro- 
duced in the left-hand bottom corner of Fig. 34. A 
diagrammatic plan of a plain cloth produced by this 
simple order of interlacing is exhibited in the upper 
part by four shaded threads of warp and four black 
picks of weft (the difference is for distinction only). 
The left-hand intersection shows one thread inter- 
weaving with all the four pick^', while the bottom inter- 
section shows all the four threads interweaving with one 
pick. The two arrows from the weave or design to the 
thfead and pick respectively show the connection, 
and it will be seen that a mark (solid) on the design 
represents a warp thread on the surface of the cloth. 
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while a blank square represents a weft shot on the 
surface, and vice versa. 

A weaving shed full of various tvpes of looms, and all 
driven by belts from an overhead shaft, is illustrated 
m hig. 35. Ihc loom in the foreground is weaving a 
3-leaf sacking similar to that illustrated at .S, Fig. 32, 
while the appearance of a full weaver's warp beam is 



Fk; 35 

WF.AVIXO SHIO) VVllH Ilhl/l -1)K1\ ICX LOO.MS 

shown distinctly m the second loom in Fig. 35. There 
are hundreds of looms in this modern weaving shed. 

During the operation of weaving, the shuttle, m which 
IS placed a cop of weft, similar to that on the cop wand- 
mg machine m Fig. 25, and wath the end of the weft 
threaded through the eye of the shuttle, is driven 
alternately from side to side of the cloth through the 
opening or “ shed " formed by two layers of the warp. 
The positions of tiJie tlfreads^ m th.e.si' two layers are 
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represented by the designs, see Fig. 33, and while one 
layer occupies a higli position in the loom the other 
layer occupies a low position. The threads of the 
warp are placed in these two positions by the leaves of 
the camb (termed healds and also geais in other districts) 
and it is between these two layers that the shiitth' 
passes, forms a selvage at the edge each time it malas 
a journey aiToss, and leaves a trail or length of weft 
ea('h journey. The support or lav upon whu'h tlu' 
shuttle travels moves back to provide room for tlx' 
shuttle to pass between tlu' two layiTS of thrisids, and 
after the shuttle reaches tlu; end ot each joiiriK'w tlu' 
lay with the n ed comes forward again, .uid thus ])ush('s 
su('('essively the shots ot welt into close proximdv with 
the ones which precedial. 

The order of lifting and depressing the threads ot tlu 
warp is, as already st<ited, (hanoiistr.iti'd on the design 
paper m Fig. 33, and tlu' sehagi'd order (ktennines, in 
the simplest cases, the jiatti'in on the surface of the 
cloth when the wdrp and w'idt yarns .in' of the sanii' 
colour. A great diversity of jiattern can be obtaiiu'd bv 
the method of interlacing ttu' two s(ds of yarn, and a still 
greater yariety of paiteng is jiossible when (hh<.'rentl\ - 
coloured threads art* addid to tlu' mode of interlacing. 

To illustrate the contrast in the geiK'r.d appearance 
of a weaying shed in wFich all tlu' looms are driyen by 
belts from oyerhead shafting as m Fig. 35, and in a 
similar shed in wTich all the looms an' individually driven 
b\ small motors madebv the English KK'ctnc Co., Ltd 
w’c introduce Fig. 36. 'Hus jiarticular illustration show'- 
a ('otion weaving shed, but precisely the sanu' principh' 
ot driving is being adopted in many jute factories 

A great variety of carjx't iiattenis of .i similar nature 
to that illustrated at C, Fig. 32, can be woven m looms 
such as those illustrati'd. in Fig. 35; indeed, far more 
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elaborate patterns than that mentioned and illustrated 
arc capable of being produced in tlicse comparatively 
simple looms. When, however, more than 4 leaves are 
required for the weaving of a pattern, a dobby loom, of 
the nature of that shown in Fig 37, is enqiloyed ; 
this machine is made by Messrs. Charles Parker, Sons 
Sc Co., Ltd., Dundee. The dobbv itself, or the ap[)aiatus 
w'hich lifts the leaves according to the re(|uirenienls of 
the design, is fixed on the iqiper part of the franu'- 
work, and is designed to control 12 leaves, th.it is, it 
operates 12 leaves, each of which lifts differently from 
the others. 

A considerable (pnmtitv of Wilton and Tsrussels 
carpets is made from jute yarns, and Fig 38 illustrates 
a loom at W’oik on this jiarticular brain h (4 the trade' 
The different colours ol w'aip lor forming the pattern 
<'ome from small bobbins m tln^ live' frames at the back 
of the loom (hence the term 5 -frame Brussels or Wilton 
<'arpet) and the ends passed through “ mail t'ves ” and 
then through tin* reed. The design is cut on tlu' thn'e 
sets of cards suspended in the cradle’s in the fremt eif 
the loom, and these' cards eipe'rate' on the; neeelLs eif the 
laevjiiard machine to raisev theise emiours of yarn w'liich 
are necessarv te) preieluce' the cedeiur elfe'Ct m the' cloth 
to corre'speind wath the' eademr effect on the design pape'r 
made by the designe'r. This maeiiiiie' w'caves the' 
actual Brussels anel Wilton fabrics, anel tlu'se' edeiths are' 
([lute different freim that ilhistnited at P, Fig 32. In 
beith fabrics, howev'e’r, groimel ea foundatiem wairps are' 
required, ft neeal harelly be' saiel that tlu'ie is a eon- 
>ielerable ehffereiice' be’twa'e'ii the tw'o types of cloth, 
as well as betwce'ii the' elesigns anel the looms m which 
they are woven. ^ 

^ Fe)r structure of carpe t'', see pp 394-414, Textile Design : 
Pure and Applied, bj* T \foodhousc and T. Milne 
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In the weaving department there are heavy warp 
beams to be placed in the looms, and in the finishing 
department there are often heavy rolls of cloth to be 
conveyed from the machines to the despatch room. 
Accidents often happen when these heavy packages, 
especially the warp beams, are being placed in position. 
In order to minimize the danger to workpeople and to 
execute the work more quickly and with fewer hands, 
some firms hive installed Overhead Runway Systems, 
with suitable Lifting Gear, by means of which the warp 
beams are run from the dressing and drawmg-in depart- 
ments direct to the looms, and then lowered . quickly 
and safely into the bearings. Such means of transport 
are exceedingly valuable where the looms are set close 
to each other and where wide beams are employed ; 
indeed, they are valuable for all conditions, and are used 
for conveying cloth direct from the looms as well as 
warp beams to the looms. Fig, 39 shows the old wasteful 
and slow method of transferring warp beams from place 
to place, while Fig. 40 illustrates the modern and efficient 
method. The latter figure illustrates one kind of 
apparatus, supplied by Messrs. Herbert Morris, Ltd., 
Loughborough, for this important branch of the 
industry. 



CHAPTER XV 


FINISHING 

The finishing touches are added to the cloth after the 
latter leaves the loom. The first operation is that of 
inspecting the cloth, removing the lumps and other 
undesirables, as well as repairing any damaged or 
imperfect parts. After this, the cloth is passed through 
a cropping machine the function of which is to remove 
all projecting fibres from the surface of the cloth, and 
so impart a clean, smart appearance. It is usual 
to crop both sides of the cloth, although there are some 
cloths which require only one side to be treated, while 
others again miss this operation entirely. 

A cropping machine is shown in the foreground of 
Fig. 41, and in this particular case there are two fabrics 
being cropped or cut at the same time ; these happen 
to be figured fabrics which have been woven in a jac- 
quard loom similar to that illustrated in Fig. 38. The 
fabrics arc, indeed, typical examples of jute Wilton 
carpets. The illustration shows one of the spiral 
croppers in the upper part of the machine in Fig. 41. 
Machines are made usually with either two or four of 
such spirals with their corresponding fixed blades. 

The clotli is tensioned either by threading it over and 
under a series of stout rails, or else between two in a 
specially adjustable arrangement by means of which 
the tension may be varied by rotating Mightly the two 
rails so as to alter the angle formed by the cloth in con- 
tact with them. This is, of course, at the feed side ; 
the cloth is pulled through the machine by three rollers 
shown distinctly on the right in Fig. 42. This view 
illustrates a double cropper in which both the spirals 
115 ^ 
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are controlled by one belt. As the cloth is pulled 
through, both sides of it are cropped by the two spirals.^ 
When four spirals are required, the frame is much 
wider, and the second set of spirals is identu'al with 
those m the machines illustrated 

'I'he cropped cloth is now taken to the damping 
machine, and jilaced on the floor on the left of the 



I'lo 41 

( ROei>I\(; MA(11IM AT WORK 

machine illustrated in Fig. 43, which leprescnts tlie type 
made by Messrs. Charles Parker, Sons & Co., Dundee. 
The cloth is passed below a roller near to the floor, then up- 
wards and over the middle roller, backwards to be passed 
under and over the roller on the left, and then forwards 
to the nip of the pulling rollers, the bottom one of which 
is driven positively by means of a belt on the pulleys 

‘ E'or a full description of all finishing procesess, see The 
Finishing of Jute and Linen Kahrtes. by T. Woodhoiise 
(Published by Messrs. Enim^itt & Co , Ltd., Manchester.) 
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shown. While the cloth is pulled rapidly through this 
machine, two lines of fine jets spray water on to the two 
sides of the fabric to prepare it for subsequent processes 
in which heat is generated by the nature of the finishing 
jirocess. At other times, or rather in other machines, 
the water is distributed on the two sides of the cloth by 
means ol two ra])idly rotating brushes which flick the 



By permission of Missrs Chatlcs Piirktr, '^ons i- ( o , Lid 

Fig. 42 
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water from two rollers rotating in a tank of water at 
a fixed level. In both cases, both sides of the fabric 
are " damped,'’ as it is termed, simultaneously. The 
damped fabric is then allowed to lie for several hours 
to condition, that is, t9 enable the moisture to spread, 
and then it is taken to the calender. 
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The calenders for jute almost invariably contain 
five different rollers, or “ bowls,” as they are usually 
termed ; one of these bowls, the smallest diameter one, 
is often heated with steam. A five-bowl calender is 
shown on the extreme right in Fig. 41, and in the back- 
ground, while a complete illustration of a modern 
5-bowl calender, with full equipment, and made by 
Messrs. Urquhart, Lindsay &Co., Ltd., Dundee, appears 
in Fig. 44. 

The cloth is placed on the floor between the two 
distinct parts of the calender, threaded amongst the 
tension rails near the bottom roller or bowl, and then 
passed over two or more of the bowls according to the 
type of finish desired. For calender finish, the bowls 
flatten the cloth by pressing out the threads and picks, 
so that all the interstices which appear in most cloths 
as they leave the loom, and which are exaggerated in the 
plan view in Fig. 34, are eliminated by this calendering 
action. Tlie cloth is then delivered at the far side of 
the machine in Fig. 44. If necessary, the surface speed 
of the middle or steam-heated roller may differ from the 
ofhers so that a glazed effect— somewhat resembling 
that obtained by ordinary ironing — is imparted to the 
surface of the fabric. The faster moving roller is the 
steam-heated one. For ordinary calender finish, the 
surface speed of all the rollers is the same. 

Another ” finish ” obtained on the calender is known as 
” chest finish ” or ” round-thread finish.” In this case, the 
whole length of cloth is wound either on to the top 
roller, or the second top,one. Fig. 44, and while there is 
subjected to the degree of pressure required ; the amount 
of pressure can be regulated by the number of weights 
and the way in which the tension belt is attached to 
its pulley. The two sets of weights are seen clearly 
on the left in Fig. 44, and these act on the long horizontal 
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levers, usually to add pressure to the dead weight of 
the top roller, but occasionally, for very light finishes, 
to decrease the effective weight of the top bowl. After 
the cloth has been chested on one or other of the two 
top bowls, it is stripped from the bowl on to a light 
roller shown clearly with its belt pulley in Fig. 41. 

There are two belt pulleys shown on the machine in 
Fig. 44 ; one is driven by an open belt, and the other by 
a crossed belt. Provision is thus made for driving the 
calender in both directions. The pulleys are driven by 
two friction clutches, both of which are inoperative 
when the set-on handle is vtTtical as in the figure. 
Either pulley may be rotated, however, by moving 
the handle to an oblique position. 

The compound leverage imparted to the bearings of 
the top bowl, and the wtaghts of the bowF themselves, 
result m the necessary pressure, and this pressure may 
be varied according to the number of small weights 
used. The heaviest finish on the calender, i e. the chest- 
finish on the second to}) roller, imitates more or less the 

mangle finish.” 

•x\ heavy hydraulic mangle with its accumulator 
and made by Messrs. Urquhart, Lindsay & Co., Ltd., 
Dundee, is illustrated m Fig 45. The cloth is wound 
or beamed by the mechanism m the front on to what is 
termed a ” mangle ; it is m reality a thick iron 
bowl ; when the }>iece is beamed, it is automatically 
moved between two huge rollers, and hydraulic pressure 
applied. Four narrow })ieces are shown in Fig. 45 on 
the pm, and between th>? two rollers. There are other 
four narrow pieces, already beamed on another pin, 
in the beaming position, and there is still another pin 
at the delivery side with a similar number of cloths 
ready for being stripped. The three pins are arranged ’ 
thus and since*all tlfree are moved simultaneously, 
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when the mangling operation is finished, each roller or 
pin is moved through 120''. Thus, the stripped pin will 
be placed in the beaming position, the beamed pin 
carried into the mangling position, and the pin with the 
mangled cloth taken to the stripping position. 

While the operation of mangling is proceeding, the 
rollers move first in one direction and then in the other 
direction, and this change of direction is accomplished 
automatically by mechanism situated between the 
accumulator and the helical-toothed gearing seen at 
the far end of the mangle. And while this mangling is 
taking place, the operatives are beaming a fresh set, 
while the previously mangled pieces are being stripped 
by the plaiting-down apparatus which deposits the cloth 
in folds. This operation is also known as “ cutthng 
or " faking." It will be understood that a wide mangle, 
such as that illustrated in Fig. 45, is constructed 
specially for treating wide fabrics, and narrow fabrics 
are mangled on it simply because circumstances and 
change of trade from time to time demand it. 

. The high structure on the left is the accumulator, 
the manipulation of this and tlie number of wide weights 
which are ingeniously brought into action to act on the 
plunger determine the pressure which is applied to the 
fabrics between the bowls or rollers. 

Cloths both from the calender and the mangle now 
pass through a measuring machine, the clock of which 
records the length passed through. There are usually 
two hands and two circles, of numbers on the clock face ; 
one hand registers the lyiits up to 10 on one circle of 
numbers, while the slower-moving hand registers 
10, 20, 30, up to 100. The measuring roller in these 
machines is usually one yard in circumference. 

If the cloth in process of being finished is for use as 
the backing or foupdatiwn of linoleum, it is invariably 
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wound on to a wooden centre as it emerges from the 
bowls of the calender, measiiied as well, and the winding- 
on mechanism is of a friction drive somewhat similar 
to that mentioned in connection with the dressing 
machine. Cloths for this purpose are oftt'n made up 
to 600 yards m length ; indeed, special looms, with 
winding appliances, have Ix'en constructed to weavi' 
cloths up to 2,000 yards in length Special dressing 
machines and loom beams have to be made foi the 
latter kind. When the linoleum backing is hnish('d 
at the calender, both clotli and ccmtrt' are forwarded 
direct to tlu' linoleum works Odie emptv centres ari' 
returned jxTiofhcally. 

Xarrow-w'idth cloths <»r(' often made' up into a roll b\' 
means of a simple machine ti'rmed a cal('ndero\ , while 
sonuwvhat similar cloth, and se\-('ral types of cloths of 
much wider width, are latijied or folded bv spi'ci.d 
machines sui'h as that illustrati'd m h'lg 46 Tlu' 
cloth passes over lli(‘ oblicjue boaial, being guided by the 
discs showm, to the upptT pari of the (aimer where' it 
passes betwiH'U the two bais As the carru'r is 
oscillated from side' to side' (it is tlu' right hand side m 
th^ illustration) the ('loth is pikal neatly m folds on the 
convex table d'he carriers may be adjustcal to move 
through different distances, so that any width or length 
of fold, betw'een limits, may be mack'. 

Comparatively wide pieces can be folded on the above 
machine, but some merchants prefer to have wade pieces 
doubled lengthwise, and this is done by machines of 
different kinds. In all (;ases, howvver, the operation is 
termed “ crisping ” m regard to jute fabrics. Thus, 
Fig. 47, illustrates one type of machine used for this 
purpose, and made by Messrs. Uiquhart, Lindsay 8c 
Co., Ltd., Dundee. The full-width cloth en the right 
has obviously two prominent strioes — one near each 
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side. The full width cloth passes upwards obliquely 
on a triangular board, and when the cloth reaches the 
apex it is doubled and passed between two bars also 
set obliquely on the left. The doubled piece now 
passes between a pair of positively driven drawing 
rollers, and is then “ faked,” “ cuttled,” or pleated as 
indicated. The machine thus automatically doubles 
the piece, and delivers it as exemplified in folds of half 
width. In other industries, this operation is termed 
creasing and rigging. Some of the later types of 
crisping or creasing machines double the cloth length- 
wise as illustrated in Fig. 47, and, in addition, roll 
it at the same time instead of delivering it in loose folds. 

If the cloth is intended to be cut up into lengths, 
say for the making of bags of various kinds, and 
millions of such bags arc made annually, it is cut up 
into the desired lengths, either by hand, semi-mecham- 
cally, or wholly mechanically, and then the lengths 
are sewn at de^fired places by sewing machines, and in 
various ways according to requirements. 

• Fig. 48 illustrates one of the semi-mechanical machines 
for this purpose ; this particular type being made by 
Messrs. Urquhart, Lindsay ,& Co., Ltd., Dundee. About 
eight or nine different cloths are arranged in frames 
behind the cutting machine, and the ends of these 
cloths passed betw'een the horizontal bars at the back 
of the machine. They are then led between the 
rollers, under the cutting knife, and on to the table. The 
length of cloth is measured as it passes between the 
rollers, and different change pinions are supplied so that 
practically any length may be cut. Eight or nine 
lengths are thus passed under the knife frame simul- 
taneously, and when the required length has been 
delivered, the operative inserts the knife in* the slot of 
the knife frame, and piislies it forward by means of the 
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long handle shown distinctly above the frame and 
table. He thus cuts eight or nine at a time, after which a 
further length is drawn forward, and the cycle repeated. 
Means are provided for registering the number passed 
through ; from 36,000 yards to 40,000 yards can be 
treated per day. 

The bags may be made of different materials, c.g. 
the first four in Fig. 32. When hessian cloth, H, Fig. 32 , 
is used, the sewing is usually done by quick-running 
small machines, such as the Yankee or Union ; each of 
these machines is capable of sewing more than 2,000 
bags per day. For the heavier types of cloth, such as 
sacking, 5, Fig. 32, the sewing is almost invariably done 
by the Laing or overhead sewing machine, the general 
type of which is illustrated in Fig. 49, and made by Mr, 
D. J. Macdonald, South St. Roque’s Works, Dundee. 
This is an absolutely fast stitch, and approximately 
1,000 bags can be sewn in one day. 

The distinctive marks in bags for id(intification often 
take the form of coloured stripes woven in the cloth, 
and as illustrated at 5, Fig. 32. It is obvious that a 
considerable variety can be made by altering the number 
of the stripes, their position, and their width, while if 
different coloured threads appear in the same cloth, 
the variety is still further increased. 

Many firms, however, prefer to have their names, 
trade marks, and other distinctive features printed on 
the bags ; in these cases, the necessary particulars are 
printed on the otherwise completed bag by a sack- 
printing machine of the flat-bed or circular roller type. 
The latter type, which is most largely used, is illustrated 
in Fig. 50. It is termed a two-colour machine, and is 
made by ^Mr. D. J. Macdonald, Dundee '; it will be 
observed that there are two rollers for the two distinct 
colours, say red and black. Occasionally three and 
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four-colour machines are used, but the one-colour type 
is probably the most common. 

The ownership of the bags can thus be shown 
distinctly by one of the many methods of colour printing, 
and if any firm desires to number their bags consecutively 
in order to provide a record of their stock, or for any 
other purpose, the bags may be so numbered by means of 
a special numbering machine, also made by Mr. D. J. 
Macdonald. 

The last operation, excluding the actual delivery of 
the goods, is that of packing the pieces or bags in small 
compass by means of a hydraulic press. The goods are 
placed on the lower moving table upon a suitable 
wrapping of some kind of jute cloth ; when the requisite 
quantity has been placed thereon, the top and side 
wrappers are placed in position, and the pumps started 
in order to raise the bottom table and to squeeze the 
contents between it and the top fixed table. From ] 
ton to 2 tons per square inch is applied according to 
the nature of the goods and their destination.* While 
the goods are thus held securely in position between the 
two plates, the wrappers are sewn together. Th^n 
specially prepared hoops or metal bands are placed 
round the bale, and an ingenious and simple system,' 
involving a buckle and two pins, adopted for fastening 
the bale. The ends of the hoop or band are bent in a 
small press, and these bent ends are passed through a 
rectangular hole in the buckle and the pins inserted 
in the loops. As soon as the hydraulic pressure is 
removed, the bale expands slightly, and the buckled 
hoop grips the bale securely. 

Such is in brief the routine followed in the production 
of the fibre, the transformation of this fibre, first into 
yarn, and then into cloth, and the use of the latter in 
performing the function ef the world’s common carrier. 
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SOME OBSERVATIONS ON THE FIRE 
HAZARDS 

By J. Crawford, AC. 1. 1. 

From a fire insurance point of view, tlie hazards to lii' 
borne in mind are the usual hazards experienced in 
textile risks. Common hazards form a subject m them- 
selves and I do not propose to refer to these m detail 
The jute fibre m its raw state is very easily limited, 
but through the foresight of the mill and factory owners 
and the wise elforts of insurance legislators, tlu; risk of 
heavy loss by lire has been minimized as far <is possibk' 
For example, most of the buildings are of extremely 
substantial coystruction, and where the buildings are 
storied these are mostly of hre-resistmg construction, of 
the brick arched type, with external stone stairs and 
internal fireproof hoists. The h'w older storied build- 
ings, which arc not of linyresistmg construction, an' 
mainly protected by automatic sprinkler installations 
As a matter of fact, sjieaking generally of what an' 
commonly known as the Dundee fireproof mills, th»' 
massiveness of their construction does not appear to be 
properly appreciated outside of the district There has 
never been a case of collap.se of one of these substantial 
buildings, and in all the cases of outbreaks of fire tin,' 
damage has been^ confined practically to the floor where 
the fire originated 

Because of this foresight on the jiart of those respon- 
sible for the erection of these splendid milk, the trade 
has reaped the benefit hv way of reduced premiums. 
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In many of the premises the buildings mostly consist 
of roomy one-story sheds— also of good substantial 
construction — with the consequent advantages. 

In the ]ute trade in Dundee, the occupation of build- 
ings by multiple tenants is unknown, but provision is 
usually made for the imposition of an extra premium 
should a building become occupied by more than one 
tenant. 

As a rule, attention has been paid to the separation 
of one risk from another. Care has been taken that 
boiler-houses and engine-houses, for example, are cut off 
and safe from any danger of igniting the inflammable 
stock. 

Further, the Dundee mills have an excellent record of 
commercial standing, and of having the best of super- 
vision by shrewd, capable men. 

Artificial lighting and heating are nowadays installed 
in an up-to-date safe manner, and it is rarely that the 
necessity arises of having to impo.se ^n extra charge 
under these heads, such lighting usually being by incan- 
descent electric light, and the heating by ordinary steam 
or low-pressure^ hot-water apparatus. 

In the past, power for the machinery has been obtained 
chiefly from steam engmess, with belting from overhead 
and underground drives. The danger of friction is 
always present, but careful supervision and the general 
use of automatic lubrication— carefully regulated — has 
helped considerably to reduci; this hazard, although there 
is an inevitable accumulation of oil and grease about 
gearing places, ropeways, etc. ^ In recent years, however, 
many of the plants have been reorganized, and the 
cleaner and safer method of electric power installed. 

No drying of any raw material should be allowed in 
boiler-house or mill, but the drying of yarn or manu- 
factured goods is occasionally ^lone in a room above the 



APPENDIX 


iii 

boiler-house, in which case careful note should be taken 
of the construction of the drying chamber and the 
method of protection applied to prevent stock being 
in danger of becoming ignited. Here again the imposi- 
tion of extra premiums has been to the ultimate benefit 
of the mill-owners, and those who require to dry stock 
arrange to have it done in properly constructed drying 
chambers, generally fireproof compartments, well separ- 
ated, or completely detached, from the boiler-houses or 
other risks, heat being supplied by steam pipes, carefully 
protected, so that the material cannot come into contact 
therewith. The temperature in these drying chambers 
is usually not exceeding 190-200'' F. where manufac- 
tured goods are dried, and about 100° F. where raw fibre 
is dealt with, as it must be remembered that the fibre 
exposed to too great heat would be spoiled for futiiri' 
processes. 

Coming to the special trade processes, we will deal 
first of all with Batching. As explained in a previous 
chapter, the process of Batching requires that the jute, 
having been treated with oil and water, must lu) heaped 
f(kr a period of about twenty-four hours, so that the 
treatment may be- evenly spread over the fibre. It is 
unnecessary for the material to he longer, and the usual 
requirement by the insurance offices that not more than 
two days’ supply of jute be within the mill at any one 
time is therefore reasonable and practically eliminates 
any hazard from spontaneous combustion, also prevent- 
ing any accumulation of inflammable stock. 

The system of warehcuises (referred to later) ensures 
that no great quantities of stock are carried in the mills 
proper 

Formerly, the oil used in Batching was wholly whale 
oil, but nowadays the oil used is mostly a .specially pre- 
pared compound containing a proportion of mineral oil. 
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\ this, of coiirso, being an improvement from the point of 
view of spontaneous combustion. 

Notice should be taken of the systc'in of storing 
batching oils, and the method of distribution to the 
requisite machines 

Outbreaks of lire are of fn^quent occurrence in the 
Heckling, Carding and Teasing Departments, as the 
possibility IS always present of foreign matter (e.g. 
pieces of stone, matches, etc.) getting unobserved among 
the raw jute and causing a spark when passing through 
the machine', with the consequent result to the inflam- 
mable fibre. As the fibre must necessarily pass through 
a number of hands, it may be that match-heads fall 
from the employees’ clothing into the fibre. 

Fortunately, a disastrous fire rarely occurs in these 
departments, as the hazard is only present while the 
process is in ojieration and worki'rs arc on the spot to 
tackle the outbreak immediately. Generally, any such 
outbreak is easily (‘.xfinguislied with a pi^-il of water, or 
an extincteur, or the op('ning of a single sprinkle;* head. 
In any case there is no accumulation of stock to which, 
the flames can sjiread. t 

The waste' from <ill jirocesses (consisting of odd pieces 
.of fibre, pieces which have fallen out of the machines, 
pieces of tow, rove, threads, ropes) is carefully collected 
and dealt with in the dust-.shaking apparatus and card- 
teasers, providing further material ready for conversion 
into sliver, and only a form of dust is left, liven this 
dust has a marketable value, as farmers and others 
utilize it for bedding and manure, etc. The working of 
the waste naturally creates more hazard when being 
treated in the various preparatory processes, as it has 
gathered more dirt, oil, etc., but generally this work is 
carried on ih buildings separated from the main mill 
buildings. Here again, in this department, there is no 
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accumulation of stocks, but it must be borne in mind that 
the percentage of salvage recoverable must be very low 
or perhaps nothing at all. 

Mamy of the dustier machines and processes m the 
mills have a dust-cxtracting apparatus htted up in which, 
by air suction, the fluff and dust is carried through a 
system of galvanized iron ppies to the dust store. This 
system certainly helps to keep the atmosphen' clearer 
and the buildings cleaner, but in the event of a fire 
occurring might jirove a means of carrying the tire 

in the mill iiroper th(' ^ysltau of jiassing the jiitt' 
through the carding, drawing and roving machines, 
thence on to the spinning frames, is carried on generally 
in the same building Occasionally, we meet a risk 
where spinning of rove only into yarn is done. Hen' tlu* 
hazard of the raw flbn' and the carding, etc , is elimin- 
ated 

The spinning frames usc'd an' not complicated. 
“ Mule ” or “ Ring ” spinning is never done, as juti' 
cannot stand the strain. TIk' s])eed at which the 
spindles rotate is understood to never exceed 3,000 
fevolutions per minute 

The process of wet spinning wTich flax undergoes is 
nfot possible for jute 

Such processes as winding, reeling, linking, warping, 
beaming, twisting, present no special hazard In the 
dressing (or starching) process, the dressing material is 
made from flour, farina or such like, and is contained in 
substantial troughs (safely heated by steam) into which 
troughs the yarn is imjnersed Tlu' yarn is thereafter 
carried round steam-heated cylinders, but, as the heat 
required is not great, the hazard calls for no special 
reference. 

There is also no special hazard about the •weaving pro- 
cess, but the quantity o^ stock is necessarily considerable. 

(]462f) 
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The great bulk of the weaving is of a simple nature, 
so that only in a few risks — those specializing in the 
manufacture of the better quality carpets — are Jacquard 
cards experienced. 

The finishing (or, as it is more commonly known, the 
calendering) department provides a certain amount of 
waste — c g. the cropping of odd fibres or threads pro- 
jecting from the cloth. The cropping is mostly done 
by special machiiK's with knife blades, but another 
method of disposing of thcsi' odd fibres or threads pro- 
vides no waste, but introduces a hazard of its own. 
This method is known as Singeing. This singeing pro- 
cess IS s('ldom met with, however, but it consists of a 
nak('d flame — a gas jet or .senes of gas jets — being 
brought into contact with the cloth, and so burning off 
the odd fibres The cloth is unwound from one large 
rolh'r, passi's over tlu' flame at a very rapid speed, and 
IS wound on to another large roller. The cloth passing 
so rapidly over the' flame prevents it beyig ignited, but 
allows the odd fibre's to be singed off In the' event of, 
say, the machine stopping and the piece of cloth immedi- 
ately above the flame becoming ignited, the roll of cloth 
would be damage'd only to the extent that it would be 
divided, as by a sjx'Cial arrangement of the machine 
the burning would not extend to eithi'r of the main 
rolls, and the smouldering jiortion would fall to the 
floor. 

Another tyjx.' of singeing met with is for taking off 
the odd .strands of fibre from balls of twine. The flame 
in this ca.se is a single gas jet Ifom an overhead tube in 
the hands of a worker (there may be ^^everal such jets, 
but each one is controlled by a separate worker). The 
dame is passed quickly over and round the ball of twine, 
burning off 'the odd strands but not affecting the ball 
itself. Here again, the danger is greatly eliminated by 
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the fact that the manufactured material is not now very 
inflammable. 

The calendering machines generally are a series 
of heavy rollers (some stiam-heated) for smoothing, 
mangling, measuring, cutting, folding and putting the 
cloth on rolls or otherwise n'ady for dispatch. In this 
department there is invariably a large quantity of stock 
to which considerable damage could be done b}^ lire, 
smoke and water, in the event of an outbreak occurring. 

Sack sewing is often carried on as a trade separate 
from jute mills. The machines used in this process 
gencTally are somewhat similar to but coarser than the 
ordinary domestic sewing machiiK', and an; mainly 
dnvt'ii by jxiwer The making ol sacks Irom jute cloth 
when done' m the null buildings pn'sents no spixial 
hazards. Ihe difliculty in the other places is the usual 
hazard presented by premises not specially substantially 
constructed, jirobably not built for the purjxisc and 
including various other trades, and tin* lypt* ol worker 
and prppru'tor an* often of a ditlenut stamp and reijuire 
some inquiry, ( are has to be taken to ascertain if 
^lealing is done in old and dirty sacks. 

^ A suitable system of warehouses is jirovided at each 
irtill premises for storing the fibre until it is required in 
the mills, and for manulactured materials until delivery 
ran be taken by the consignc'es. As no process, of course', 
^mes on in these warehouses, there is no hazard arising 
in this wa3^ but the' inflammabh' nature of the raw 
material has been the cause ol a considerable number of 
venous losses. As has Jx'i'ii already explained, the raw 
iute is, for conveiiience in handling, dealt with in tightly 
:ompressed bales. Th(\se bales are piled up in the ware- 
aoiiscs, and in the event of a spark being caused by 
gnition of a loose match-head (or, as has been actually 
.'xpi'riencc'd, a spark ciiused by a horse’s sho(' coming in 
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sharp contact with the stone floor during the operation 
of loading or unloading, and, in another case, a spark 
caused by a lorry coming into contact with the stone wall 
at the door while being backed into the warehouse), 
and some of the small hairy strands projecting from a 
bale catching tire, the flames are carried instantly by 
similar hairs over the adjoining bales as if by a tram of 
gunpowder, the whole contents of the warehouse being 
rapidly involved. 

The system of stowing tlu' bales hampers the firemen 
from getting right into the heart ol the outbreak of fin', 
and the only way by which they can hope to extinguish 
the flames is by directing a copious supply of water with 
great force into the warehouse. 7'his saturation with 
water, of course, has the effect of swelling the bales and 
bursting their confining bands, whereupon the combined 
force of hundreds, or perhaps thou.sands, of .swelling 
bales will cause the walls of thi' warehouse to bulge' and 
burst f 

Practically all the'st' warehouses an' of one lofty 
stor}' m height and consist of two kinds, viz — 

1. Stone or brick built and slated, with no skylight 
nor other opening in the roof unprotectc'd by a cover- 
ing of wire gauze, and all openings within 15 ft. of the 
ground protected by doors or shutters of iron or iron- 
covered, and 

2. Timber or metal frame covered with corrugated 
iron sheets. 

Some surveyors have suggested that the bales should 
be stowed back from the walls, say, 2 or 3 ft , and m 
many warehouses this suggestion has baen adopted One 
is not yet sure of any advantage in this method to com- 
pensate for the loss ot storing space, as the bales — being 
many and So tightly compressed — exert such a force 
by expansion on becoming saturated with water that 
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the walls of the warehouse are still bound to come .under 
terrific pressure, with the consequent cracking and burst- 
ing ; and, owing to the danger from this swelling and 
from the dense smoke arising from the burning material, 
the firemen are prevented from using any such spaces 
to enable them to get nearer to thi' heart of the out- 
break. 

The corrugated non warehouses haw more' exposure' 
hazard, but they will probably prove convenient for 
the firemen in so far as the walls, not being abk' to with- 
stand so much pressure from tlu' swelling bales as the 
stone walls, will more speedily collapse and allow the; 
flames to be got at more quickly from oiitsuk', although 
there is, of course, the danger of the corrugated iron roof 
falling on top of the burning material and acting like an 
umbrella in keepirfg the wat('r off it 

Fortunately, the salvage obtained from raw jute is 
very high, ranging from 40 to 75 pin cent, as against 
20 to 40 per cept from flax. 

In the jute trade, there is no doubt that good siiper- 
, vision IS absolutely essential, as in many of the preparing 
jvocesses the workers an' more or less unskilled, and, as 
IS, usual in such cases, unskilled means carek'ss and 
indifferent. However, the mechanics and other experts 
are particularly reliable and highly trained, and in many 
of the processes a high degree of skill is required also, 
with the result that the bulk of the employees, by the 
way, mostly women and girls, arc a good class of worker. 

There is an inevitable amount of dust and fluff from 
all the processes, and tl^ere is therefore justification for 
requiring the removal of all waste from every process 
daily. This fluff can be easily cleared from the floor, ^ 
and must be cleared from the machines to keep them from 
choking, but it should also be removed fr»m all inter- 
stices, drives, sprinkler ^upes, etc. 
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By K. Yorke Hedges, LL.D. . . . Net 10/6 

International Trade and Tariffs, An 
Introduction to 

^y R. A. Hodg.son, B.Com. (Load.) . . . Net 6/- 

Introduction to Business Economics 
By J. Stephenson, M.A., M.Com., D.Sc. . . . 3/6 

Outlines of Central Government 
By John J. Clarke, M.A., F.S.S5 . . . Net 5/- 

Outlines of Local Government of tHe United 
* Kingdom (and the Irish Free State) 

By John J. Clarke, M.A.. F.S.S. . . . Net 6/- 

Prelude to Economics 

By William Aylott Orton . t . . . . 6/- 

Substance of Economics,* The 

By H. A. Silverman, B.A. lEcon.) . 
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6 /- 



* ^BANKING AND FINANCE. 


I’lflcK 


Answers to Questions Set at the Examina- 
tions of the Institute of Bankers 

By L. L. Minty, Ph.D., li.Sc., Kcoa,, B.Com. — 
Foreign Exchange. Part I Sc Part II Each Net 
Economics. Part I & Part 11 . . J*iach Net 

English Cl rammar and ('omposition. Parti Net 
>, M ,, Part II , Net 

Banker as a Lender, The 

By P. E. Steele Net 

Bankers’ Advances 

By F. R. Stead. Revised by C. R. W, Cuckson, 

B.A., LL.B ‘ Net 

Bankers and the Property Statutes of 1925 
and 1926. By R. W Jones . . .Net 

Bankers’ Credits. By \v. F. Spaldino . . Net 

Banker’s Place in Commerce, The 

By W. F. Spalding Net 

Bankers’ Securities Against Advances 
By Lawrence A. Fogg, Cert. A. I. B. . . Net 

Bankers’ Tests. By f.r. stead . . . Net 

Banking for Advanced Students 

By Percy CI. H. Woodrufe 

Bank Organisation, Management, etc. 

By F. Davis, M.A., D.Lit., LL.B. (I^nd.) . Net 

.Bills of Exchange Act, 1882, The 

^ By M. 11. Megraii, B.Coin. .... Net 
Bills of Exchange Acts,' A Practical Exam- 
’• ination of the. By C. II. II Fennell . Net 
Book of the Stock Exchange 

By F. E. Armstrong Net 

Capital Underwriting 

By David Finnie, M.A., O.A. .... Net 
Cheques. By 0. F. IIannaford . . Net 

Dictionary of Banking. By W. Thomson . Net 
Dictionary of Banking Terms in Three 
Languages,* (English-French-German) 

By L. Herendi Net 

Dictionary of the World’s Currencies and 
Foreign Exchanges • 

♦ By W. F. Spalding ^ Net 

Discount Market ih London, The 
By H. W. Greengrass . # . 


3 6 

5 /- 

3/6 

5/- 

6 /- 

6 /- 

6 /- 

10/6 

3/6 

6 /- 

10/6 

7/6 

6 /- 

6 /- 

7/6 

10/6 

10/6 

6 /- 

30/- 

21 /- 

30/- 


. Net 6/- 
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‘Banking and Finance — contS. 

Eastern Exchange, Currency, and Finance 
By W. F. Spalding ..... Net 15/- 
Economics of the English Banking System 
By W. J. Weston, M.A., B.Sc. . . . Net 2/6 

Elements of Banking. By J. P. (Iandy . . 2/- 

English Banking Methods 
By L. Le M. Minty, Ph.D., B.Sc., B.Com. . Net 10/6 

Exchange Arithmetic 

By U. C. F. Holgate, F.C.R.A., Cert. A.I.B. . Net 5/- 
English Composition and Banking Corre- 
spondence 

By L. E. W. O. Fullbkook-Leggatt, M.C., B.A. . 3/6 

Finance, Concise Dictionary of 
By W. Collin Brooks ...... Net 12/6 

Foreign Exchange and Foreign Bills in Theory 
and in Practice. By W. F. Spalding . Net 7/6 
Foreign Exchange, A Primer of 

By W. F. Spalding Net 3/6 

Foreign Exchange, Introduction to the 
Practice of 

By H. E. Evitt, Fellow of the Institute of Bankers Net 3/6 

Foreign Exchanges, Arithmetic and Practice 

of the. By A. a Sugg, Cert. A.I.B. ... 2/6 

Foreign Trade, The Finance of ‘ 

By W. F. Spalding Net 7/6 

Functions of Money. By W. F. Spalding . Net 7/6 
Investment, A Short History of 

By Percy Ripley Net .7/6 

Joint Stock Banking, The Rise and Growth of 
Vol. I. Britain to 1860 

By S. Evelyn Thomas, B.Com., Ph.D. (Loud.) . Net 20/- 

London Money Market, The 

By W. F. Spalding Net 10/6 

Organization and Management of a Branch 

Bank. By F. J. Lewcock .... Net 5/- 
Practical Banking, Currency and Exchange 
By H. E. Evitt . . . ‘ . . • Net 8/6 

Principles of Currency, Credit and ‘Exchange 
By William A. Shaw, Litt.D. . . • Net 3/6 

Securities Clerk in a Branch Bank, The 
By F. J. Lewcock, Cert. A.I.B., A.C.I.S. . ^ . Net 7/6 

Theory and Principles of Central Banking, The 
By William A. Shaw, LittJ). ' . • Net 12/6 

Theor^r and Practice of F^inance, The 
By W. Collin Brooks . * . . . • Net lO/o 
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INSURANCE 


Accident Risks, The Surveying of 

By J. B. Welson, F.C.I.I., and P^exwick J Woodroof, 
A.C.I.I. Net 6/- 

Actuarial Science, The Elements of 
By R. E. Underwood, F.T.A. . . Net 6/- 

Average Clauses and Fire-Loss Apportion- 
ments. By E. H. Minnion, F.C.I.I. . . Net 8/6 

Building Construction, Plan Drawing, and 
Surveying in Relation to Fire Insurance 

By D. W. Wood, M.B.JL ..... Net 6/- 

Burglary Risks 

By E. H. Grout, B.Sc.. A.C.I.I. . . .Net 10/6 

Compound Interest, Principles of 

By n. H. Edwards Net 6/- 

Dictionary of Accident Insurance 
Edited by J. B. Weuson, LL.M., F.C.I.I.. F.C.I.S. Net 60/- 
Fire Extinguishment and Fire Alarm Systems 

By R. Nortiiwood Net 7/6 

Fire Insurance, Dictionary of 
Edited by B, C. Remington. F.C.I.I. . . Net 30/- 

Fire Insurance, Principles and Practice of 

By F. Godwin^ Net 6/- 

Fire Inisurance, The Law of 

By J. *Rowlatt, B.A Not 7/6 

Fire Policy Drafting and Endorsements 

^y W. C. H. Darley Net 7/6 

Chide to Marine Insurance. By Henry Keate Net 3/6 
How Shall I Insure ? By F. G. Culmer . Net 2/6 

Industrial Assurance Organization and Routine 
By R. Dinnage, F.I.A., and T. Hills, A.C.I.I. Net 7/6 
Insurance 


By T. E. Young, B.A., F.I.A., F.R.A.S. . . Net 

Insurance Companies’ Investments 
By Harold E. Raynes^ F.I.A., F.C.I.I. . Net 
Insurance Office Organization and Routine 
By J. B. ^^'ELSON, LL.M., F.C.I.I., F.C.LS., and F. H. 
Sherriff, F.I.A Net 

Insurance of Profits. By a. g. Macken . Net 
Insurance of Public Liability Risks 

By S. V. Kirkpatric j:,* F.C.I^l. ♦ . . Not 

Law and Practice as to Fjdelity Guarantees’ 
By C. Evans and F. H. Jones .... 


10/6 

7/6 

7f6 

6 /- 


5/- 

5i- 
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< Insurance — contd. 

Law of Accident and Contingency Insurance 

By F. H. Jones Net 

Law of Negligence 

By J. B. Welson, LL.M., F.C.I.L, F.C.I.S. . Net 

Law Relating to Insurance Agents and Brokers 

By J. li. Welson, LL.M., F.C.I.L, F.C.I.S. . Net 
Life Assurance from Proposal to Policy 
By 11. lIosKiNQ Tayleil F.I.A., A.C.I.l., and V. W. 
F.I.A. Net 

Life Assurance, Dictionary of 

Edited by G. W. Richmond, F.I.A., and F. H. Sheihhfp, 
F.I.A Net 

Life Assurance, Guide to 

By S. G. Lkioit, F.I.A. ..... Net 

Marine Insurance of Goods, The 
By F. W. S. Poole ..... Net 
Motor Insurance. By G. W. Gilbert . . Net 

National Health Insurance 

By W. J. Foster, IjL.B. Barrislcr-at-TMU\ and F. G. 
Taylor, F.I.A Net 

Pension and Superannuation Fund^, Their 
Formation and Administration Explained 

By Bernard Robertson, F.I.A., and 11. Sameels NH 

Pension, Endowment, Life Assurance, and 
Other Schemes for Employees 

By H. Dougiiarty, F.C.I.I Net 

Personal Accident, Disease, and Sickness 
Insurance, The Principles and Practice of 
By J. B. Welson, LL.M. .... Net 
Physiology and Anatomy 
By IL Gardiner, M.S., F.ll.C.S. . . .Net 

Principles and Practice of Accident Insurance 

By G. E. Banfield, A.C.I.I. . , . . .Neb 

Principles and Practice of Industrial Assurance 
By K. B. Walker, F.I.A., and D. R. Woodgate, B.Com., 
‘F.I.A. ........ Net 

Principles of Insurance. By J. Alfred Eee Not 

Successful Insurance Agent, The 

By J. ,T. Bisgood, B.A., F.C.I.S. ’ • . Net 

Workmen’s Compensation Insurance 

,<By C. E. Golding, LL.I)., F.C.I.L, F.S.S. , . ,Net 


7/6 


6 /- 


5 /- 


6 /- 


40 /- 


6 /- 

10/6 

6 /- 


7/6 


5 /- 


6 /- 


6 /- 

7/6 


6 /- 


7/6 

5 /- 

2/6 

5 /- 



SHIPPING 


paiCB 


Charter Parties of the World 

By C. D. MacMurhay and Malcolm M. Crle. With a 


Foreword by U. 8. DALGLiEhii . . .Net 

Exporter’s Handbook and Glossary, The 

By F. M. Dudeney Not 

How to Export Goods. By F. M. Dudevey . Net 

How to Import Goods. By J. a. Dunnaoe . Net 

Importer ’s Handbook, The. By J. a. Dunnage Net 
Manual of Exporting 

By J. A. Dunnage Net 

Shipbroking, Introduction to 

By C. D. MacAIurray and M. M. Cree . . Net 

Shipping. By A. Hall, F.I.C.S. and F. Heywood, 
F.C.I.S. Net 

Shipping Business Methods 
By R. B. Paul Net 

Shipping Finance and Accounts 
By R. B. Paul Net 


Shipping Office Organization, Management, 


and Accounts. By Alfred Calvert . . Net 

Shippiljg Practice. By E. F. Stevens . . Net 

Shipping Terms and Phrases 
By J. A. Dunnage Net 

INCOME TAX 

Burn’s Income Tax Guide 

By John Burns, Net 


Income Tax Law, Practice, and Administration 

By F. F. Sharles, F.S.A.A. ; R. P. (hiooM- J ohnson, 
LL B , K.C. ; L. C. Graiiam-Dixon, of the Inner Temple, 
Barr isier-at- Law, s^ndVI. J. Eccott, Three Volumes Net 

Dictionary of Income Tax and Sur-Tax Practice 

By W. E. Net 

Income Tax, Introduction to 
By E. D. Fryer, A.L.A.A 

locome Tax and Sur-Tax, Snelling’s Practical 

By C. W. CiiivERS , • • , • * • ' 

Income Tax Handbook for.Company Secretaries 

By C. W. Chivers . • • Net 


15 /- 

7/6 

2 /- 

2/8 

7/6 

7/6 

3/0 

2 /- 

5 /- 

2/6 

6 /- 

5 /- 

2/6 

5 /- 

84 /- 

25 /- 

• 

2/6 

3/6 

5 /- 
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3ECRETARIAL WORK, ETC. 


Alteration of Share Capital 

By P. Lea Reed, A.LS.A., and C. Wright, A.C.A. Net 

Chairman’s Manual 

By Gurdon Palin, and Ernest Martin, P.C.I.S. . Net 
Company Registrar’s Manual, The 

By J. J. Quinlivan Net 

Company Secretarial Routine 
By C. C. Walford, A.S.A.A., A.C.I.S. . . Net 

Company Secretarial Work 

liy E. Martin, F.C.1.8 Net 

Company Secretary’s Vade Mecum 

Edited by P. Tovey. Revised by 0. W. Adams, 

A.C.I.S. ....... Net 

Dictionary of Secretarial Law and Practice 

Edited by Philip Tovey, P.C.I.S. . . . Net 

Formation and Management of a Private 
Company. By F. D. Head, B.A. . . Net 

Guide for the Company Secretary 

By Arthur Coles. Revised by \V\ Cecil Wood, A.C.I.S. 

Higher Control 

By T. G. Rose, M.I.Mech.E., M.I.P.E., F.LI.A. Net 
Honorary Secretaryship. By w. b. Thorne Net 
How to Take Minutes , 

Edited by E. Martin, F.C.l.S. . . . Net 

Meetings. By F. D. Head, B. . . Nk 

Oldham’s Guide to Company Secretarial Work 
By G. K. Bucknall, A.C.I.S. (Hons.) • 

Practical Directorship 
By H. E. Colesworthy, A.C.A. , A.S.A.A. . . Net 

Practical Secretarial Work 
By H. I. Lee, A.LS.A., and VV. N. Barr . Net 

Prospectuses : How to Read and Understand 
Them. By Philip Tovey, F.C.I.S., and H. Lambert 

Smith, B.Sc Net 

Questions and Answers on Secretarial Practice 
By E. J. Hammond. Revised by G. K. Bucknall, 
A.C.I.S. (Hons.) . . . ‘ . . . Net 

Secretarial Practice of Public Service Companies 

Sy E. G. Janes, A.C.I.S Net 

Share Transfer Audits. ByR. a. Davies, a.c.i.s. Net 
Solicitors’ Book-keeping 
By John R. Price, A.C.A., A.C.W.4., Etc. . Net 
Transfer of Stocks, Shares, and 'Otner 

Marketable Securities. QyP. D. Head. b.a. Net 
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5/- 

5/- 

5/- 

1 /- 

2 /- 

3/8 

40/- 

7/0 

6 /- 

12/8 

2,8 

2/6 

5/- 

?/6 

7/6 

.7/6 

3/6 

6 /- 

10/6 

3/6 

6 /- 

7/6 



INDUSTRIAL ADMINISTRATipN 
Business Rationalization 

By Charles S. Myers, C.B.E., M.A., Sc.D., F.R.S. Net 3/8 
Case for Vocational Guidance, 1 he 
By Angus Macrae, M.A., M.B. . . . Net 3/6 

Causes of Accidents, The 

By Eric Earlier, M.A Net 3/8 

Engineering Factory Supplies 

By W. J. Hiscox Net 6/- 

Factory Administration in Practice 

By W. .T. Hiscox. Revised bv John R. Prick, A.C.A., 
A.C.W.A., etc. . . ' . . . .Net 8/8 

Factory Lay-Out, Planning and Progress 

By W. J. Hiscox Net 7/6 

Factory Organization 

By C. IT. Northcott, M.A., Ph.P., O. Sheldon, B.A., 

J. W. Wardropper, B.Sc., B.Com., A.C.W.A., and 

L. Urwick, M.A Net 7/6 

Industrial Organization, The Evolution of 
By B. F. Shields, M.A. .... Net 7/6 
Industrial Psychology Applied to the Office 
By W. Spielman Raphael, B.Sc., C. B. Frisby, B.Com., 
and L. I. Hunt, B.A Net 3/6 

Industrial Psychology in Practice 
By Henry J. Welch, and G. H. Miles, D.Sc. . Neb 7/8 

■Introduction to Industrial Administration, An 

• By J. Lee, C.B.E., M.A., M.Com.Sc. . • Net 5/- 

Labour Organization. By J. Cunnison,m.a. . Net 7/8 

Management 

By J. Lee, C.B.E., M.A., M.Com.Sc. . . Net 5/- 

Muscular Work, Fatigue, and Recovery 
By G. P. Crowden, M.Sc., M.R.C.S., L.Il.C.P. . Net 3/6 

Outlines of Industrial Administration 

By R. 0. Herford, H. T. Hildage, and U. G. 

Jenkins Net 6 /- 

Philosophy of Management, The 

By Oliver Sheldon, B.A Net 10/6 

Problem of Incentives in Industry, The 

By G. H. Miles, D.Sc Net 3/6 

Production Planning. By Clifton Reynolds Neb 10/8 
Principles of Industrial Administration, An 
Introduction to, * , 

By A. P. M. Fleming, C.B.E., M.Sc., M.l.E.E,, Knd 

H. J. Brockleuurst, M.Eifg., A.M.I.E.E. . Neb 3/6 • 

W 



Industrial Administration — cohtd . 
Principles of Industrial Welfare 

By J. Lee, C.B.E., M.A., M.Com.Sc. . . . Net 

Rationalization 

By J. A. Bowie, M.A., D.Litt. . . . Not 

Selection of Colour Workers, The 

Begun by A. ]V[. Hudson Davies, M.A., and A. 
Stephenson, IbSc. (Vimpleted and dcbcribed by W, 
O’J). Pierc e, TbSc. (Tech.), M.Sc. Edited and with a 
Preface and a (’hapter by (hiARLEs S. Myeiis, C.B.E., 

F. R.S. . . . . w . . . Net 

Sharing Profits With Employees 

By J. A. Bowie, M.A., D.Litt. . . . Net 

Welfare Work in Industry 
Edited by E. T. Kelly Net 

BUSINESS ORGANIZATION AND 
MANAGEMENT 

Business Management. By Peucival White Net 
Business Organization and Routine 

By W. Campbell, Chartered Secretary . . Net 

Clubs and Their Management 

By F. W. PiXLEY Net 

Commercial Management 

By C. L. Bolling Net 

Economy and Control Through Office Method 

By E. W. Workman, B.Sc. (Lond.) . . Net 

Filing Systems. By E. A. Cope . . . Net 

Grocery Business Organization, Management, 
and Accounts 

By C. L. T. Beeching, O.B.E. . . . Net 

Hire Purchase. By Harold W. Eley . . Net 

Hire Purchase Organization arfd Mai\agement 

By V. R. Fox-Smitii Net 

Hh*e Purchase Trading 

By Cunliffe L. Bolling .... Net 

Hotel Organization, Management, and 
Accountancy t ^ 

By G. 6 e Boni, and F. F. Sharles, F.8.A.A., 
F.C.I.8. Revised by F. F. Sharles . NpL 
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1 /- 
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Business Organization and Management— contd. 


Modern Office Management 

By H. W. Simpson, F.C.I.S 

Net 

PRICt 

7/8 

Multiple Shop Organization 

By A. E. Hammond 

Net 

0/- 

Office Organization and Management, 
Including Secretarial Work 

By T^a WHENCE 11. Dicksee, M.Com., F.C.A., 

and 


SiK 11. E. Blain, C.B.E. . . . . 

Net 

7/6 

Organization of a Small Business, The 

By W. A. Smith, A.F.W.A 

Net 

2/6 

Retail Shop, The 

By C. L. T. Beeching, O.B.E., F.G.l. 

Net 

1/- 

Self-Organization for Business Men 

By Morley Dainow, B.Sc.dlons.), Loml. 

Net 

5/- 

Selling by Post 

By Harold W. Eley 

Net 

1/- 

Solicitor’s Office Organization, Management, 


and Accounts 

By E, A. Cope and H. W. H. Robins 

Net 

6/- 

Stockbroker’s Office, The 
liyJ. E. Day,. 

Net 

7/6 

Stores Accounts and Stores Control 

> By J. 11. Burton 

Net 

5/- 

MUNICIPAL WORK 

Local Government of the United Kingdom, 


and the Irish Free State, The 

By J. J. Clarke, M.A., F.S.S. 

Net 

12/6 

Municipal Accounting Systems 

By S. Whitehead, A.S.A.A 


5/- 

Municipal Audit Programmes 

By S. Whitehead .... 

Net 

5/- 

Municipal Booji-keeping 

By J. H. McCall, F.S.A.A 

Net 

7/6 

Municipal Cost and Works Accounts 


« 

By G. A, Bryant, F.C.W.A 

Net 

10/6 

Municipal and Local Government Lsfw 

By H. E. Smith, . 

Net 

10/6 

Municipal Organization 

By Sir Montagu H. Cox, lL.B. . 0 

Net 

5/- 
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,, Municipal Work — contd/ 


Municipal Student’s Examination Notebook 

By S. Whitehead, A.S.A.A Net 

PRICE 

7/6 

Municipal Series — 

Education Department 

By A. E. Ikin, B.Sc., LL.D. 

Net 

7/8 

Gas Undertaking 

By E. Upton, F.S.A.A 

Net 

5/- 

Public Health Department 

By W. A. Leonard . . . . 

Net 

6/- 

Rating Department 

By A. 11. Peacock, M.A., A.S.A.A. . 

Net 

5/- 

Town Clerk’s Department and the 
Justices’ Clerk’s Department 

By A. S. Wright and E. U. Singleton 

Net 

7/6 

Tramways Department 

By S. B. N. Marsh . . . . 

Net 

6/- 


Waterworks Undertaking 
By F. J. Alban, F.I.M.T.A., A.C.I.S. Net 10/3 


ADVERTISING AND COMMERCIAL ART 

Advertisement Lay-Out and Copy-Writing 

By A, J. Watkins Net 15*/- 

Advertisements, The Lay-out of 

By R. H. W. Cox Net 7/6 

Advertising Procedure. By o. Kleppner . Net 21/- 

Advertising Through the Press 

By N. Hunter Net 6/- 

Business Man’s Guide to Advertising 
By A. E. Bull Net 3/6 

Designs, Book of , 

By C. J. and L. S. Strong . . # . Net 16/- 

Dictionary of Advertising and Printing, The 
By G. J. Freshwater and Alfred Bastien . Net 42/- 
EfTective Postal Publicity 
By Max Rittenberg . . . Net 7/6 

Hints and Tips for Commtjrcial Artists 
By Bernard J. Palmer •. . . . Net 6/- 

f 
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Advertisfng and Commercial Art— cpntd. 

Law Relating to Advertising, The 

By E. Linq-Mallisun, B.Sc. (Lille) . . . Net 7/6 

Lay-outs for Advertising. By John Dell . Net 12/6 
Lettering, Plain and Ornamental 

By E. G. Fookh Net 3/6 

Modern Lettering from A to Z 

By A. Cecil Wade Net 12/6 

Poster Designing 

By W. S. Rogers Net 7/6 

Poster, The Technique of the 

Edited by Leonard tiiciiMONO, R.B.A., R.0.1. . Net 42/- 

Practical Points in Postal Publicity 

By Max Rittenberg Net 51 - 

Practical Press Publicity. Ry a. l. Culver Net 3/6 

Routine of the Advertising Department 

By Reginald 11. W. Cox . . . > Net 10/6 

Ticket and Showcard Designing 

By F. A. Pearson Net 3/6 

Training in Commercial Art 

By V. L. Danvers Net 10/6 

Types and Type Faces By c. M. Tregurtha Net 2/6 
SALESMANSHIP 

Building Retail Sales. By c. C. Knights . Net 51 - 
Commercial Travelling. By a. e. Bull . Net 3/6 

Craft of Silent Salesmanship 

By C. Maxwell Tregurtha and J. W. Frings Net 3/6 

Direct Mail Advertising for the Retail Trader 

By H. Net 7/6 

Mail Order and Installment Trading 

By A. E. Bull Net 6/- 

Mail Order Organization 

By P. E. Wilson Net 376 

Modern Sales Correspondence , 

•By D. M. WII.SON . ^ Net 3/6 

More Sales Through the Window 

By C. C. Knights . . • . • • • Net 3/6 
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Salesmanship — contcl. , 


Outline of Sales Management, An 



By C. C. Kniuhts, Sales Consultant 

Net 

6/- 

Personal Salesmanship. By R. Simmat, m.a. 

Net 

3/6 

Practical Aids to Retail Selling 



By A. Edward Hammond .... 

Net 

3/8 

Practical Commercial Travelling 



By Ronald T. Lewis 

Net 

3/6 

Practical Salesmanship 



By N. C. Fowler, Junr. .... 

Net 

7/6 

Principles of Store Practice 



By Frank Ciutiiam and 8. A. Williams, SI. A 


5/- 

Psychology as a Sales Factor 



By A. J. CiUEENLY 

Net 

7/6 

Retail Distribution, Principles of 



By 8. A, Williams, M.A. .... 

Net 

5/- 

Retail Management. By c. l. Bolling . 

Net 

15/- 

Retail Salesmanship. By c. l. Rolling 

Net 

7/6 

Sales Management. By c. l. Bolling 

Net 

10/6 

Salesmanship 



By W. A. CoiiBiON and G. E. Grimsdale 

Net 

3/6 

Salesmanship. By William Maxwell . 

Net 

5/- 

Salesmanship, Technique of 



By C. C. Knights 

Net 

5/- 

Shop Fittings and Display 



By A. E. Hammond ..... 

Net 

6/- 

Successful Retailing. By E. N. Simons . 

Net 

.5/- 

Training for More Sales 



By C. C. Knights, Sales Consultant 

Net 

5/- 

Training for Travelling Salesmen 



By F. W. Shrubsall ..... 

Net 

2/6 


TRANSPORT 

Canals and Inland Waterways 
By George Cadbury and S. P. 1?obbs, B.A. . Net 5/- 
Commercial Motor Road Transport 
, By L. M, Meyrick-Jones ..... Net 15/- 
History and Economics of Transport, The 
By A. W. ;^IRKAXDY, M.A., B.Litt., M.Com., and 

A. D. Evans Net IQ/- 

How tq Make the BritisluRailH^ays Pay 
By M. F. Farrar 
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Net 3/6 



Transport— contd. 

, UCB 

Industrial Traffic Management 

By G. B, Lissrndjcn ..... Net 26/- 
Modern Dock Operation 

By D. Koss-Joiinson, C.B.E., V.D., M.liist.l. . Net 6/- 
Modern Railway Operation 
By 1). R. Lajvib, M.lust.T Net 5/- 

Port Economics 

By B. Cunningham, D.Sc., B.B., B.K.S.E. . Net 5/- 

Railway Electrification and Traffic Problems 

By P. Burtt, M.Inst.T Net 5/- 

Railway Rates : Principles and Problems 

By P. Buirrr, M.Inst.T Net 6 /- 

Railway Statistics : Their Compilation and 

Use. By A. E. Kirkus, O.B K., MJtnl.T. . Net 5/- 
Rights and Duties of Transport Undertakings 
By 11. B. Davies, M.A.. and E. M. Landau, Barrislcr- 
aULaw . . . . • • ... Net 10/6 

Road Making and Road Using 

By T. 8 ALK 1 KLD, M.Inst.C.E Net 5/- 

Road Transport Operation— Passenger 
By R. Stuart Piuchkr, F.R.S.E., M.Inst.T. . Net 10/6 
Transport Management, Practical 
By Andrew IIastie Net 10/6 

' LAW 

•Administration of Estates, The 

* By A. U. Cosway . . . . . • Net 5/- 

4iT and Aviation Law (Civil Aviation) 

•By \Vm. Marshall Freeman, Barrlsler-al-fjm . Net 7/6 
Bankruptcy, Deeds of Arrangement, and Bills 
of Sale 

By W. Vaij^ntine Ball and Donald Geddes Net 21/- 

Business Tenant, The 

By Edward S. Cox-Sinclair, and T. Hynes . Net 7/6 

Business Transfer Agent and Trade Valuer 

By J. Otway Cave Net 7/6 

Commercial Law of^England, The 

By J. A. SLATiiR, B.A., LL.B, (Lend.) . ■ .3/8 

Companies and Company Law 

By A. C. Connell, LL.Br (Bond.). Revised by W. B. . 

Wilkinson, LL.D. w* 

Company Law # 

‘ By D. F. DE L’Ho'jrE Hanking. M.A., LL.l)., and 
Ernest Evan Spicbr, F.C.A. Edited by 11. A. IF J- 
Wilson, F.C.A., F.S.A.A. # • ♦ • • 



Law — contd. 


Commercial Law Cases. By Albert Crew . Net 
Company Law 

By H. Goitein, LL.D., Barrister-at- Law . 

Concise Handbook of the Law Affecting Land - 


lord and Tenant 

By R. Borregaard, M.A. .... Net 

Dictionary of Legal Terms and Citations, A 

By H. A. C. Sturoess and Arthur R. llEWirr . Net 

Duckworth’s Principles of Marine Law 

By W. Marshall Freeman, Barr ister-at- Law . Net 

Elements of Commercial Law, The 
By A. H. Douglas, LL.B. (Lond.) .... 
Examination Notes on Commercial Law 

ByR.W. Holland, O.B.E.,M.A.,M.Sc.,LL.D. . Net 

Examination Notes on Company Law 
By R. W. Holland, O.B.E., M.A., M.Sc., LL.D. . Net 


Guide to Bankruptcy Law and Winding Up of 
Companies 

By F. Porter Fausset, M.A., Barrisler-aLLaw Net 

Guide to Company Law 
By R. W. Holland, O.B.E., M.A., M.Sc., LL.D. . 
Industrial Assurance Law 
By A, J. Suenson-Taylor, O.B.E., M.A., F.O.I.l. Net 
Law for Journalists 

By Charles Pilley, Barrister-ai- Law . . Net 

Law for the House-Owner 

By A. H, Cosway Net 

Law for the Layman 

In 2 vols. Edited by W. J. Weston, M.A., B.Sc. 
Complete ....... Net 

Law of Contract, The 

By R. W. Holland, O.B.E., M.A., M.Sc., LL.D. Net 

Law of Gaming and Betting 

By C. F. Shoolbread, B.A., LL,B., Barrister-al- Law Net 

Law of Inland Transport , 

By W. H. Gunn, LL.B. (Load.), Barrislerrat-Law Net 

L(iw of Joint Stock Companies 

By W. J. Weston, M.A., B.Sc., Barrister-at- Law 

Law of Mastei; and Servant 

By F. R. Batt, LL.M Net 

Law of the Sale of Goods * ^ 

By C. G. Austin, B.A. (OxonJ. . . . Not 
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6 /- 

7/6 

8/6 

5 /- 

7/6 

2h 

2/6 

2/6 

5 /- 

3/6 

6 /- 

5/- 

2/3 

30/- 

5/- 

15 /- 

8/6 

7/6 

12/6 

5/- 



Law— contd. 


Law Relating to Industry 

By H. Samuels, M.A., Barr iater^al- Law , . Net 15/- 

Law Relating to Restraint of Trade 
By R. Yorke Hedges, LL.M., Barrister^at- Law Net 7/6 

Law of Trusts, The 

By George W. KeetOxV, M.A., LL.D. . . Net 26/- 

Liquidator’s Index and Summary of the 
Companies Act and Winding Up Rules, 1929 

By John H. Senior, F.C.A., and H. M. Pratt Net 7/6 
Manual of Company Law and Practice 

By Leslie Maddock, Barrister-al- Law . . . 10/6 

Manual of Law for the Cinema Trade 
By Gordon Alchin, B.C.L., M.A. . . . Net 30/- 

Partnership Law and Accounts 
By R. W. Holland, O.B.E., M.A., M.Sc., LLJ). Net 6/- 
Preparation of Schemes and Orders under the 
Town and Country Planning Act 
By S. Pascoe Hayward, B.A. ( 1934 ) . . Net 10/6 

Poley’s Law and Practice of the Stock Exchange 

By R. H. Code Holland, B.A., of the Middle Temple, 
Barrister -at- Law, and John N. Werry . . Net 16/- 

Public Rights* in the Seashore 

By H.Uallienne Lemmon, M.A., L.L.M., Cantab. Net 30/- 

Opestions and Answers on Commercial Law 
By R. W. Holland, O.B.E., M.A., xM.Sc., LL.D. Neb 6/- 

Slater’s Bills, Cheques, and Notes 

Revised by L. Le M. Minty, Ph.D., B.Sc., B.Cora., 

LL.B Net 6/- 

Slater’s Mercantile Law 

Revised by R. W. Holland, O.B.E., M.A., M.Sc., 

LL.D., and R. H. Code Holland, B.x\., Barrister- 

at- Law 7/8 

Solicitor’s Clerk’s Guide 

By E. A. Cope. Revised? by F. G. W. Lester . Net 4/- 

Trade Mark Law and Practice 

By A. W, Griffiths, B.Sc.^(Eng.), Lond. . Net 10/6 

Wills, A Complete Guide for Testators, 

• Executors, and Trustees ^ 

By R. VV. Holland, /]f.B.E.,*M.A., M.Sc., LL.D. Neb 2/6 

Wills, A Handbook on. bv a. H. Cosway. . Net 2/6 



REFERENCE BOOKS 


Art of Conference, The 


By Frank Walser ..... 

Net 

10/6 

Business Budgets and Budgetary Control 

By A. W. WiLLSMORE, F.R.Econ.S. . 

Net 

10/6 

Business Charts 

By T. O. Rose, A.M.I.Mech.E. 

Net 

10/6 

Business Forecasting and Its Practical Appli- 
cation. By W. Wallace, M.Com. (I^ond.) . Net 

7/6 

Business Man’s Guide, Pitman’s 

Net 

6/- 

Business Statistics 

By R. W. Holland, O.B.E., M.A., M.Sc., LL.D. 

Net 

3/6 

Business Terms, Phrases, etc. 

Net 

3/6 

Buying and Selling a Business 

By A. H. Cosway 

Net 

3/6 

Commercial Credits and Accounts Collection 

By CuTHBERT Grew ..... Net 

10/6 

Charting, Manual of 

Net 

6/- 

Charts and Graphs , 

By Karl G. Karsten, B.A. (Oxon) 

Net 

25/- 

Commercial Self-Educator 

Edited by R. W. Holland, O.B.E., M.A., M.Sc.. LL.D. 
Three Vols. . ...... Net 

45/- 

Commodities of Commerce 

By J. H. Vanstone, P.R.G.S. 

Net 

5/- 

Cotton World, The 

Compiled and Edited by J. A. Todd, M.A., B.L. . 

Net 

6/- 

Course in Business Statistics 

By Charles H. Bayliss, B.Com. (Lend.) 


3/6 

Dictionary of the World’s Commercial 
Products 

By J. H. Vanstone, F.R.G.S. 

Net 

5- 

Documents of Commerce 

By F. A. Will..:an, Cert. A.I.B. 

Net 

5/- 

Guide to the Improvement of tiie Memory 

By the late Rev. J. H. Bacoi^ 

Ne^ 

1/6 
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♦eierence dooks — conta. 

How tb Grant Credit. By Cuthbert Greio Net 3/6' 
Investor’s Manual, The 

%By \V. VV. Wall, F.S.S., F.J.I. . . Net 3/6 

Markets of London. By Cuthbert Maugiian . Net 6/- 

Mercantile Terms and Abbreviations . Net 1/6 

Money and the Stock and Share Markets, The 

By Emil Davies Net 2/- 

Money Making in Stocks and Shares 

By Sydney A. Moseley . . . . Net 7/6 

Office Desk Book, Pitman’s • Not 2 8 

Parliament 

By Henry Morrison and Wilfrid 8. Abbot, M.A. 

(Oxon). With a Foreword by Ut. lion. Sir John 
Simon, M.P Net 2/6 

Political Parties and Policies 

By E. Boyston Pike Net 2/6 

Raw Materials of Commerce 

In 2 vols. Edited by J. H. Vanstone, F.R.G.S. Net 20/- 

Report Writing 

By Carl G. Gaum, M.E., and Harold F. Graves, M.A. 

* Net 12/6 

Romance of World Trade, The 
‘By A. P. Dennis, Ph.D., LL.D. . . .Net 15/- 

Root Principles of Investment, The 

B.y H. Cope West Net 15/- 

Speak in Public, How to 

By C. F. Carr and F. E. Stevens . . . Net 3/6 

Statistics in Theory and Practice 

By L. R. Connor, M.Sc. (Econ.), Barrister- al-Tjiw Net 12/6 

PITMAN’S ECONOMICS SERIES 

General Editor: PifoPESSOR J. H. Jones, M.A. 

Professor of Economics and Head of the Commerce Department^ 
University of Leeds 

A Primer of Economic Geography 
By L. W. Lyde, M.A., F.R.G.S., F.R.S.G.S# . Net 5/- 

British Economists#^ 

By Francis C. Hood, M.A. • . 


. Net 2/6 



pitman’s Economics Series-^contd. 
Business Forecasting 


By J. H. Richaudson, M.A., Ph.D. . 

. Net 

2/6 

Currency and Banking 

By D. T. Jack, M.A 

. Net 

6/- 

Economic Functions of the State 

By R. H. SoLTAU, M.A 

. Net 

5/- 

Finding Capital for Business 

By David Finnie, M.A., C.A. . 

. Net 

2/8 

International Trade 

By D. T. Jack, M.A 

. Net 

2/8 

Methods of Remuneration 

By R. Wilson, M.A., B.Sc. 

. Net 

2/8 

Overhead Costs 

By Sir Henry N. Bunbury, K.C.B. 

. Net 

2/8 

Production 

By Hubert Phillip, M.A. (Oxon) 

. Net 

5/- 

Socialism 

By Robert Richard^;, M.A. . 

. Net 

2/6 

Transport and Communications 

By K. G. Fenelon, M.A., Ph.D. . .' 

. Net 

2/6 

Value and Distribution 

By Hubert Phillips, M.A. (Oxon) . 

. Net 

6/- 


PITMAN^S **ART AND LIFE 
SERIES 

General Editor: WRIGHT WATTS MILLER, B.A., London 
(First Class Honours), M.Ed., Manchester 

Art : An Introduction to Appreciation 


By Raymond Coxon, A.R.C.A. 

Net 

51- 

Books : An Introduction to jfteading 

By Wright Watts Miller, (Loud.), M.Ed. 

' (Manchester) ....... 

Neb 

5h 

Economics : The Study of Wealth 

By A. L. Gordon Mackay, M.Litt., IV^.A., M.Econ. 

Net 

5h 

Films 5 The Way of the Cinema ’ 

By Andrew Buchanan . ’ . 

Net 

5h 
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FOREIGN LANGUAGES 


FRENCH 


Progressive French Grammar 
By Dr. F. A. Hedgcock, M.A., D.^s.L. ... 6/6 

Commercial French Grammar 
By F. W. M. Draper, M.A., L.^i8.L. . .8/6 

French-English and English-French 
Commercial Dictionary 

By P. W. Smith Net 7/8 

Handbook to French Examinations 
By E. Donald Nisbet, B.A., lions. (Lond.) Net 1/6 

GERMAN 

Commercial German Grammar, Pitman’s 

By J. Bithell, M.A 8/8 

German-English and English-German 
Commercial Dictionary 

By J. Bithell, M.A Net 16/- 

Commercial Correspondence in German. . 3/8 

SPANISH 

Spanish Commercial Grammar 

By C. A. ToLEpANo 4/8 

Spanish -English and English-Spanish 
• CT5mmercial Dictionary 


^y G. K. Macdonald Net 18/8 

M^ual of Spanish Commercial Correspondence 
G. R. Macdonald 4/8 

ITALIAN 

Italian Commercial Grammar 

By Luigi Ricci 4/- 

Italian-English and English-Italian 
Commercial Dictionary 

By G. R. Macdonald Net 80/- 

Mercantile Correspondence, English-Italian , 6/- 

PORTilGUESE 

Portuguese -English and English-Portuguese 
Commercial Dictionary 

•By F. \V. Smith Net 18/- 

Mercantile Corresjrondeifce, English -Porty- 
guese. . . • 8/8 



PITMAN’S SHORTHA>ft) 


PRIOl 


Pitman’s Shorthand Instructor .4/6 

Pitman’s Shorthand Commercial Course 4/6 

Pitman ’s Shorthand Rapid Course 4/6 

Shorter Course in Pitman’s Shorthand 1 /- 

Shorthand Dictionary 7/6 


TYPEWRITING 


Pitman’s Commercial Typewriting 

By VV. and E. Walmsley 5/- 

Pitman’s Typewriter Manual .... 5/- 

Business Typewriting 

By F. Heelis 2/- 

Advanced Typewriting 

By F. Heelis 3/6 

Dictionary of Typewriting 

By H. Etheridge, Revised by Maxwell Crooks and 
Frederick Dawsox, F.C.T.S 5/^ 

Theory of Typewriting, The . By Florence Lockey. 6/- 

Part I (only) 2/- 

Typist’s Companion, The 

By Maxwell Crooks, F.I.P.S., F.C.T.S. (Inc.) . . 2/- 

Touch Typewriting for Teachers 

By Maxwell Crooks Net 7/6 

Book of the Underwood Typewriter, The 

By Maxwell Crooks Net 2/6 

Touch Typewriting Exercises 
By T. J. Simons, F.C.T.S., F.I.P.S 1/6 

Pitman’s Keyboard Mastery Course 

By Maxwell Crooks. The book, is prepared for use 
with Pitman’s Gramophone Course of lieyhoard In- 
atruciion. In large post 4to . . . • • 1/6 


Pitman’s Gramophone Course of Typewriter 
Keyboard Instruction 

Arranged by ^flxWELL Crooks ^ 

Complete, in strong case, toother one copy of 

Instruction Book, Comprising twelv^ 10-in. records 
(six discs) ....... Net 35/“* 
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COMMON COMMODITIES AND INDUSTRIES, 

Each book in crown 8vo, illustrated. 3s. net. 

In each of the handbooks in this series a particular product or 
industry is treated by an expert writer and practical man of 
business. Beginning with the life history of the plant, or other 
natural product, he follows its development until it becomes a 
commercial commodity, and so on through the various phases 
of its sale in the market and its purchase by the consumer. 


Aibestos. (Summers.) 

Bookbinding Cralt and Industry. 

(Harrison.) 

Books — From the MS. to the Book- 
seller. (Young.) 

Boot and Shoe Industry, The. (Hard- 

INO.) 

Brushmaker, The. (IOddikb.) 

Butter and Cheese. (Tisdale and 
Jones.) 

Carpets. (Brikton.) 

Clocks and Watches. (Overton.) 
Clothing Industry, The. (Poole.) 
Cloths and yie Cloth Trade. (Hunter. ) 
Coal. t^ILSON.) 

•Botl^ar. (W ARNES.) 

Coffee — From Grower to Consumer. 
(Keable.) Revised by Parham. 

Concrete and Reinforced Concrete. 

(Twelvetrees.) 

Copper — From the Ore to the Metal. 
(Picard.) 

Cordage and Cordage Hemp and 
Fibres. (Woodhouse and Kil- 

QOUR.) 

Corn Trade, The British. (BARKfu i 
Cotton Spinning. (Wad'^.) 
Engraving. (Lasoelles.) 

Explosives, Modern. (Levt. ) 

Fishing Industry, The. (Gibbs ) 

■ *■' t 

Furniture. (B instead.) 

Fun and the Fur Trade. (Sachs. > 


Gas and Gas Making. (Webber.) 

Glass and Glass Manufacture. (Mar- 
80N.J Revised by L. M. Angus - 
Butterworth. 

Gloves and the Glove Trade. (Ellis. ) 
Gums and Resins. (ParAy.) 

Iron and Steel. (Hood.) 
Ironfounding. (Whiteley.) 

Jute Industry, The. (Woodhousb 

and Kilqour ) 

Knitted Fabrics. (Chamberlain and 

QUILTER.) 

Leather. (Adcock.) 

Linen. (Moore.) 

Locks and Lock Making. (Buttib.) 
Match Industry, The. (Dixon.) 

Meat Industry, The. (Wood.) 

Oils. (Mitchell.) 

Paper. (Maddox.) 

Photography. (Gamble.) 

Pottery. (Nokb and Plant.) 

Rice. (Douglas.) 

Rubber. (Stevens and Stevens.) 
Salt. (Calvert.) 

Silk. (Hooper.) 

Soap. (Simmon^ 

Sponges. (Cress well.) 

* • 

} Stones and Quarries. (Howe.) 
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, Common Commodities and Indu8trit;^s-contd. 


Sofar. (Mjlrtixcau. ) (Revised by 
Eastice.) 

Solpbor and Sulphur Derivatives. 

(Auden.) 

Tea. (Ibbetso.v.) 

Textile Bleachiax. (Steven.) 

Timber. (Bullooe.) 


Tin and the Tin Industry. (Munoby.) 
Tobacco. (Tanner. ) 

Weaving. (Cbanksbaw.) 

Wheat and Its Products. (Millab.) 
Wocd. (Hunter.) 

Worsted Industry, The. (Dumvillb 
and Kershaw.) 


Technical Dictionary of Engineering and Industrial 
Science in Seven Languages: English, French, 
Spanish, Italian, Portuguese, Russian, and 
German. 

With an Index to Each Language. 

In five volumes, each in crown 4to buckram gilt, 2618 pp., 
S8 8g. net, complete. 

Compiled by Ernest Slater, M.I.E.E., M.l.Mech.E., in collab- 
oration with Leading Authorities. 


PITMAN’S SHORTHAND 

Invaluable to all Business and Professional Men 


The following Complete Catalogues will be sent, post free, on 
application — Commercial, Educational, Technical, Law, 
Shorthand, Foreign Languages, Arts and Crapis, and 
General. 


Sir 1 mm Pitman ft 8ona, Ltd., Parker StreeL^^Ssway, London, W.GJ 


nUNTCD IN CRCAT BRITAIN AT THB MTMAN PRUS, BATH 










HENRY TAYLOR & SONS, Ltd.' 

BROWN’S SQUARE WORKS 

BELFAST, IRELAND 

ESTABUSHED 1877 


MANUFACTURERS OF 


"] Hand and Machine Hackles, 

Gills and Wood Card Covering 
for Flax, Hemp, Jute and other 
Fibrous substances. Steel 
J Faced Card Covering 

Telephone: iielfast 247 

Telegraphic Address : “HACKLES, BELFAST” a.b.o. code 5th edition 

ENQUIRIES SOLICITED 

PITMAN’S BOOKS 

* BY THE SAME AT^niOKS 

ARTIFICIAL SILK & ITS MANUFACTURE | 

Translated from the Fn^ncli of Joseph Foltzer, g 

By Thomas Woonnouan. m 

'I'lu^ book m its Fronrh original is royarded an a htandard g 
work and ’t is U'IiovihI tliat in an Enyliah form it will |j 
respond to a much-felt need. In demy 8vo. cloth gilt, g 
illustrated. 21/- net g 





f HE EPHGIE^^,.. 

HYDRO-E^TRAp^i^ 

FOR ALL BRANCHBR OF 

THE TEXTILE INPiIsMV 


^ 

1 

\ ^ 

I : 


72' Electricany4>riv®n Hydro-Extractor.— Tyve *o. 4 

CATALOGUES— POST 


THOS. BROADBENT & SOBS. LTD. 

HUDDERSFIELD 



TeUphoue : 
1681,(4 LINES) 




Rope Driving 


Positive 

Efficient 

Noiseless 

Reliaiit.e 

ECONOiMK AL 

'IIh', practical monopoly which this mctluHl of IVans- 
nutting PowiH- enjoys, particulaily m tho Texlil'' 
IVades, is tlio logical result 

’Ki'^NYON’S PATExVT 

iNTERSTUANDEl) COTTON 

Driving Rope 

* rcjiroscnis over GO years practical experieiico. 

Consult our 

Technical Department 

Pamphlet, “ Transmission of Power by Rojics," 
Post free on reijiiest. 

WM. KENYON ^ SONS, LD. 

Dukinfield, 

Nr. pJhwCHESTER 




